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Before the start of operations, showing the limited space 


for the fall 


Felling a Smokestack in a Limited Space 

NE of the problems which came up recently in 

connection with some new construction at a manu- 
facturing plant in Cambridge, Mass., was the wrecking 
of a large brick stack, 12 feet in diameter and 100 feet 
high. The stack was surrounded on two sides by 
buildings and the space available for the stack to fall 
in was only 35 feet wide, and about 125 feet long. Ob- 
viously, the stack had to fall just so, otherwise much 
damage might be sustained by the buildings on either 
side. 

The ingenious method of wrecking the stack is shown 
in the accompanying illustrations. The brick work 
was first cut out in front and the supports put in. The 
hole was then enlarged toward the center of the chimney 
and when the brick work had been cut out on each side 
to eight inches beyond the center line, the stack settled 
on to the wooden supports in front and cracked entirely 
across the back. 

As will be noted in the drawing, the wood blocking in 
the hole in front of the stack was supported on rollers 
and a wire rope led to this blocking. The other end of 
the rope led to a motor truck in the street, several 
hundred feet away. When the blocking was pulled 
out, the stack collapsed. 

The brick stack actually fell within four feet of the 
figured location. It will be seen in the photograph of 
the debris following the collapse, that a section of the 
top, about thirty feet long, came down in a nearly vertical 
position and doubled back on the bottom section of the 
stack. Therefore, the space actually taken by the stack, 
when on the ground, was only about eighty feet long 
instead of 100. 

The operation was planned and executed by Mr. H. V. 
Sheehan, a member of the staff of a large Boston con- 
tracting firm. 


Hardening Rails as They Lie in the Track 

ECAUSE of the difficulties experienced in England, 

due to a shortage of rails and labor, in carrying out 
any extensive renewals of permanent way in street car 
lines, much interest is attached to the process of harden- 
ing steel rails as they lie in the track. It has been suc- 
cessfully developed by an Englishman, C. P. Sandberg, 


Brick stack at the moment of 
collapse 


and is now being used in England. The process has 
been tested experimentally for some time on the Leeds 
tramways and elsewhere, but the first application of 
the treatment under regular working conditions is that 
which has been carried out on the Croydon tramways. 
The problem of applying to a tramway rail, while in 
place, such a system of heat treatment as will secure an 
effectively hardened or tempered wearing surface is one 
which, at first sight, appears to present very serious 

















How wood blocking was employed to support the 
smokestack after the undermining operation 


difficulties, but Mr. Sandberg has succeeded in solving 
it by a comparatively simple appliance. The process 
consists in causing a flame to travel slowly along the 
surface of the rail under treatment, this heating being 
followed by the application of a water jet for quenching, 
or cooling. In the case of the installation at Croydon 
the heating is affected by an oxy-acetylene flame; but, 
of course, other methods of heating may be used. A 
truck carries a tank containing the supply of water for 


The aftermath of the wrecking operations, with thousands of 


loose brick about 


cooling and the rest of the apparatus. The truck can be 
moved along the track at a certain defined speed by means 
of a geared handwheel. 

It is found also at Croydon that the process is of 
specia! service when applied to the ends of the rails which 
have been battered at the joints. Of course, the harden- 
ing treatment does not stop the battering, but it is 
found that it enables the rail ends to withstand much 
better the effects of the battering and they become in a 
short time highly polished, showing that a change of 
structure has been effected in the steel. 

No difficulties have been experienced owing to any 
action of the heating process on the road pavement 
adjoining the rails dealt with, and no disturbance of the 
permanent way is involved. 


A. New Event in Athletic Contests 


AR time has called pointed attention to things 
which look to be what they are not and a new 
word will probably be entered in our Websters, a vo- 
eabulary addition from the French. A wholesome 
competitive sport or a skillful individual action is 
made possible by the manufacture of dummy hand 
grenades, of the size and approximate weight of those 
used in actual military service, for which this practise 
may be fitting the youths. The charge and the remov- 
able pin are omitted and the handle, instead of being 
movable, is a casting attached to the side of a grenade. 
The methods of throwing a baseball cannot be used 
to advantage and the military instructers of bomb- 
throwers have developed a regular system of technique. 
The weight of the grenade is 22 ounces and the muscular 
force of the whole. body, not that of the throwing arm 
alone, must be behind the toss. The first point to be 
practised is to gain accuracy in the direction of the throw, 
for a false aim would not only fail to make an actual 
grenade destroy the desired object, but it might endanger 
others of the attacking party. The second objective 
is skill in gaging the distance of the throw. The thrower 
stands not facing but at right angles to the objective 
so that when the grenade leaves his hand it flies over 
his head in the direction of the opposing trench, For 
practise artificial targets are made with a score list 
valued according to the distance of the hit.- 
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The object of this journal is to record accurately and 
lucidly the latest acientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 


The Lesson of the “San Diego” 


r i Que Navy Department, of course, will make a 
most searching investigation of the loss of that 
exeeedingly valuable ship, the “San Diego.” 

Therefore, it is not desirable even to attempt to antici- 

pate its verdict, which possibly will not be made known 

until the conclusion of the war. 

This much, however, we feel it our duty to say: that 
the conditions under which the ship was sunk suggest 
that the call for eternal vigilance in American waters 
against the U-boat is most urgent, and will con- 
tinue to be imperative and insistent right up to the 
day on which peace is declared. According to Washing- 
ton dispatches, the sea was calm, the weather clear; and 
yet, if the opinion of the captain is to be received—and 
he surely, of all men, ought to know—the ship was struck 
by a torpedo, the white trail of which, as it sped from 
submarine to doomed ship, was not detected either from 
crow’s nest, bridge or deck. 

So amazing and disconcerting is this fact, that one is 
driven to accept the conclusion held by many naval men 
that it was a mine and not a torpedo that sank the 
“San Diego.” 

The call of this disaster for increasing vigilance is 
directed not merely to the individual ship, but to the 
whole of our naval operations in American waters. It 
would be the height of folly to imagine that the danger is 
present only after some chance sea tramp has sighted a 
submarine headed this way, somewhere off the Banks. 
Every day and every night, and every hour of the day 
and night, the intensity of our watchfulness should be 
based on the assumption that at any moment the white 
streak may appear. The lookout at the masthead or in 
the eyes of the ship, the gun crew, and, above all, the 
quartermaster, should be ready with the warning call, the 
well-aimed shot, and the swift turn of the steering wheel, 
to meet an emergency which, when it comes, is as swift 
and unheralded as a bolt of lightning. 

The “San Diego’’ was one of ten, 22-knot, heavily 
armed armored cruisers. Discounted at the opening of 
the war, as were all armored cruisers, these ships have 
taken on priceless value in the work of convoying our 
troops to Europe. As the leading ship of the convoy 
wedge, they might well have been built for the very work 
they are doing. Should they locate the enemy on either 
broadside they can turn upon him a battery of four, 8- 
or 10-inch guns (8-inch in the case of the “San Diego’’) 
fourteen 6-inch, and nine 3-inch guns. Such a con- 
vergence of fire would mean destruction to a submarine 
that was awash, and, if it were submerged, the rain of 
projectiles would keep the enemy down and prevent his 
making observations. 

We could ill afford to lose the “San Diego,” and the 
fact that ships of her type have been acting as flag ships 
for convoys which have carried over a million and a 
quarter men safely across the western ocean, is a superb 
tribute to the efficiency of these ships and their accom- 
panying destroyers, and to the highly alert and expert 
seamanship and gunnery of the officers and men of our 
Navy. 

But we must never forget that the call for watchful- 
ness is as perpetual and peremptory on the Atlantic sea- 
board as it is in the heavily infested chops of the Channel. 


The Warfare of Specialists 


HE longer the present war goes on, the more it 

seems that there is no place for the all-around 

soldier or military jack-of-all-trades. In pre- 
vious wars the bulk of the armies comprised plain 
soldiers or infantrymen, who knew only how to handle 
the rifle and the bayonet. This war began with a 
preponderance of plain infantrymen in each army; but 
with the ever-increasing use of new machinery, new 
gases, liquid fire, and new methods of attack, the plain 
infantryman has passed out of military life and his place 
has been taken by a specialist. Indeed, practically every 


soldier today is a specialist of one sort or another, so 
great is the call for skilled personnel. 
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The rifle and the bayonet are the weapons of the 
old-time fighter, we are told by Lieut. André Morize of 
the French Military Mission, Northern District, detailed 
to the Department of Military Science and Tactics of 
Harvard University, who spoke at length on the specialist 
of modern warfare at the recent spring meeting of the 
American Society of Mechanical Engineers, at Worcester, 
Mass. However, the rifle and the bayonet are still 
useful, and it is wrong to believe that the French and the 
British are going to abandon them more or less. The 
French, for example, are trained in the use of these 
weapons; but it must be appreciated that the rifle is 
useful only in special cases, when the fighting is on open 
ground between two positions. The rifle and the bayonet 
are obviously powerless against men sheltered in deep 
trenches and in dugouts. That is why the French 
infantrymen must be trained in the use of all the new 
grenades, bombs, smoke bombs, incendiary 
shells, and trench mortars. Besides the infantrymen, 
all the arms must be trained in gas warfare, liquid-fire 
attack and defense, and finally, in the new forms of 
warfare brought about by the artillery barrage, machine- 
gun barrage, automatic rifle, tank, and the anti-tank 
or 37 mm. portable quick-firer. In a word, the war is 
being fought entirely by specialists, and these specialists 
It is 
impossible to improvise in a few days the man to use 


weapons 


must necessarily have a good technical training. 


bombs and hand grenades in a satisfactory way. All 
branches now require longer training. 

Another reason that makes technical training more 
and more necessary is the fact that the present war is a 
war of close coéperation between the different arms of 
the service. If we think of all former wars it is easy to 
realize that infantry had to play the most important 
part—and sometimes alone, although it was supposed 
to be supported by artillery. Aviation was unknown. 
Engineers had a small part to play. The supply service 
and the railroad service, were useful, but not as necessary 
as they are now. But if we think of the conditions of a 
present-day battle—one in which all the resources of the 
two armies are engaged—it is easy to understand why 
the battle is the common task of all the different branches 
of the service. It is evident that any one of the different 
branches—infantry, artillery, aviation—working alone 
is helpless. The liaison between all branches must be 
as nearly flawless as possible. 

In the infantry all the men must be more or less 
specialized in one of the new weapons now used—grenade, 
trench mortars, machine guns, automatic rifles, and so on. 
In the artillery the conditions of the work are now quite 
different from what they once were. The old idea of 
the artilleryman was a man with a technical knowledge 
of the gun and its different parts, and familiar with its 
tactical use. But now artillery work means, first, the 
technical knowledge of the science of directing fire with 
long-range guns and the difficult task of directing fire at 
small targets, sometimes very well camouflaged; second, 
technical knowledge of the science of locating targets, 
such as hostile artillery; third, technical knowledge of 
topography, because, with the long range and the 
use of the ground to conceal the.batteries, map-making 
and map-reading form a most important part of artillery 
work. 

Taking one phase of artillery work, the locating or 
spotting of a hostile battery, it is interesting to note 
that the French have two large organizations for that 
purpose under the names of section de repérage par le son 
and section de repérage par les lueurs. These mean 
spotting the hostile batteries, first, by observing the 
sound; second, spotting them by the flash of the guns. 
They are complete scientific organizations with special 
officers, and they play a very important part in all the 
present operations. When it is realized that it is im- 
possible to launch an offensive today without first 
silencing and neutralizing most, if not all, the hostile 
batteries, it is easy to realize the importance of the réle 
played by the men who have to locate the hostile bat- 
teries by their technical knowledge. 

Still another phase of artillery work is the concealing 
of guns, and the erection of proper emplacements. 
Indeed, the knowledge called for in such work is most 
extensive, ranging from the fine art of the camoufleur— 
a specialist, by the way—to the mathematical brain of 
the civil engineer, which alone is capable of figuring the 
stresses of the steel, the resistance of the materials, the 
preparation of the ground and so on. 

Modern military transportation is another question 
of specialists. All the supplies must be handled on 
schedule and under the most adverse conditions. Big 
guns must be transported, and during a big offensive 
it is largely the question of how fast the artillery can be 
moved forward, that decides the extent of the gains. 
In fact, the Germans were so well prepared in this 
branch of their service that they scored gains of 35 
miles in depth in their March drive. 

It seems unnecessary to dwell on aviation, for that is 
such a popuiar and sensational branch of army life that 
its functions are pretty generally understood. And that 
it is a highly specialized branch, goes without saying. 

All in all, this is the day of the specialist-soldier. 
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The Gentle Art of Terminizing 


HAT would science do without its technica] 

terms? The answer is to be found in the 

results of most well-meant attempts to 
convey accurate scientific information in “simple ang 
non-technical language.’’ If such feats were gener: 
possible, then the scientific vocabulary would have little 
excuse for existence; but of course every scientific may 
knows that scientific terms are a very necessary evil, 

Nevertheless, it is safe to say, not one technical man 
in a thousand feels any special responsibility toward the 
terminology of his science or art. New terms are in- 
troduced every day with no regard to the analogies of the 
language and no thought of the confusion of ideas to 
which they will inevitably lead. For example, a recent 
book on aviation applies the term ‘‘air-sickness” to “g 
definite set of symptoms coming on in a healthy subject 
when exposed to a rarefied atmosphere,”’ and declares 
that ‘this condition is well known to balloonists and 
aviators.’””’ The author takes pains to add that “the 
disturbance due to much rocking and pitching of the 
machine is another matter.” Surely this qualification 
ignores the plain analogy of the term ‘“‘sea-sickness”; 
a term not only permanently established in English, but one 
which has its literal equivalents in most other European 
languages—mal de mer, mal di mare, Seekrankheit, ete. 
Moreover, for illness due to a rarefied atmosphere, we 
already have, according to the circumstances under 
which it occurs, such expressions as “airplane-sickness,” 
“balloon-sickness,’’ ‘‘mountain-sickness’’ (with such 
local names as chuno, puna, soréche and veta), etc. 

However, there is no end to these inconsistencies, and 
there is no end to the attempts of terminologists to 
interfere arbitrarily with the normal development of 
the vocabulary. It is not long since the United States 
National Advisory Committee for Aeronautics (unless 
misquoted in the daily press) was telling us that we 
must on no account call a female aviator an “aviatrix,” 
on the ground that the term “aviator” is applicable to 
both sexes. If this pronouncement was really uttered by 
the committee it was an amazing piece of fatuity, 
Everybody who uses English with discretion knows, 
without being told so by an official committee, that it is 
quite proper to call a woman an aviator, or a singer, ora 
traitor, or what-not, unless you wish especially to in- 
dicate her sex, and then, as a matter of course, you call 
her an aviatrix, or a songstress, or a traitress. 

The art of terminizing is not an easy one. The 
author of a recent American medical dictionary explains 
in his preface that he has spelled the Greek words in his 
etymologies in English characters because a deplorably 
large number of medical men in this country are unable 
to read Greek. This state of affairs has undoubtedly, 
as the author points out, led to the introduction of many 
barbarous technical terms, but there is another side to the 
story. The only reason for using Greek in manufact 
ing scientific terms is that Greek derivatives are gener 
well adapted for international use. Unfortunately, 
however, the language of Aristotle and Hippocrates is 
utterly inadequate to the needs of twentieth century 
science. The most accomplished terminologist is often 
at his wits’ end to find a Greek word bearing at least 
some distant relation to the idea which he wishes to ex- 
press in the coinage of a new term, while the careless or 
ignorant terminologist produces pretentious Greek de- 
rivatives that are inconsistent with both the classical 
tongue and the analogies of the modern scientific vo- 
eabulary. On the other hand, some highly felicitous 
scientific terms have been coined without recourse to 
Greek. The word “gas” is a famous example. 

The most expert makers of Greek derivatives are 
probably to be found among the French, but the Gallie 
temperament sometimes leads to terminological ex- 


travagances. The growth of the technical vocabulary/’ / 


is not necessarily the result of the progress of knowledge. 
Some years ago an enterprising Frenchman undertook 
to supply the science of medicine with a complete list 
of the “phobias,” most of which had previously led an 
anonymous existence. Here are some fragments: 

Aichmophobia, a fear of sharp points. Agoraphobia, _” 
a fear of open places. Claustrophobia, a fear of em 
closed spaces. Monophobia, a fear of being left alone. Y 
Zodphobia, a fear of animals (with a separate “phobia” 
for each kind of animal, including dogs, horses, cats, 
mice, etc.). Pathophobia, a fear of disease (with such 
subvarieties as anginophobia, fear of angina pectoris; 
lyssophobia, fear of rabies). And so on, ad lib. 

Of course there is no conceivable end to this list. 
The author triumphantly caps the climax with phobo-/” 
phobia, a fear of having a fear, and we are thankful that 
he stops there. He might of gone on to phobophobo- 
phobia, a fear of being afflicted with phobophobia; 
phobosiderodromophobia, a fear of having a feat 
of railways—in fact, the vistas that disclose themselves 
to the terminologist are infinity raised to the nth power. 

The amazing sequel to this story is that all the words J 
coined by our+French benefactor are now duly incor ~ 


Y 


porated in American medical dictionaries—a fact ; 
calculated to produce violent symptons of “iatricolexie 


cophobia” on the part of the average mortal. 
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New York to Build Two, 40,000-Ton Battleships. 
—The Government has authorized the construction of 
ways at the Navy Yard, New York, upon which will be 
built two 40,000-ton battleships authorized before we 
entered the war. They are, by a considerable margin, 
the largest battleships ever designed, although some 
battle-cruisers recently completed for the British Navy 
are of about the same displacement. Outside of their 
size, the distinguishing features in these ships are the 
speed and gun power, for they will steam at 25 knots and 


will carry a main battery of twelve, 16-inch guns in 


four, 3-gun turrets. 

Navy to Man Our Merchantships.—It is estimated 
that 22,000 officers and 220,000 men will be required to 
man the fleet of merchantships which is being built by 
the United States Shipping Board. To the Navy will 
fall the work of training the personnel for deck duty, 
engine room duty, and the watch, and the crew which 
will be necessary to man this large fleet. To the Navy 
also will fall the work of equipping these ships with at 
least two guns apiece, and training the gun crews to man 
them. Hence, there must be a continual expansion of 
the organization and equipment of the Navy to meet the 
enormous demands which will be made upon it for this 
purpose alone. 

Clock-Work Fuses.— During the course of a lecture 
which was given before the Washington Society of 
Sciences last April, General Headlam, in speaking of the 
action of fuses which depend on the burning of a train 
of composition, said that mechanical fuses have been 
known for a long time and the British did their best to 
encourage inventors as much as twenty years ago. 
Such fuses, however, came into real use last year, when it 
was noticed that the Germans were making uncommonly 
accurate practice at our balloons at ranges up to 20,000 
yards. Early in the summer, the British got specimens of 
their fuse which turned out to be a clock-work fuse de- 
signed in 1916. It would be interesting to know how 
the inertia stresses are taken care of in a clock-work 
fuse. Evidently the thing has been done. 


Ann Arbor Honors General Wood.—Among those 
who received honorary degrees at the recent commence- 
ment at the University of Michigan, was Major-General 
Leonard Wood. The honor was conferred in recognition 
of his gallant and effective service in the Spanish War; 
for his wise and vigorous and thorough administration 
as military governor of Cuba; for his noteworthy career 
in the Philippines; for his services as special ambassador 
to the Argentine Republic; for constructive work in 
reorganization of a high order, while chief of staff; and, 
notably, for his earnest, continued, courageous and 
patriotic efforts for greater military preparedness. In 
conferring the degree it was emphasized that as an 
American through and through; a brave soldier of proved 
ability, whose record is made up of an unbroken series 
of marked successes, he has the affectionate regard 
and the unbounded confidence of his fellow country- 
men. 


Colored Men in the War.—Very gratifying to the 
nation at large is the whole-hearted way in which the 
colored people have responded to the call of war. The 
draft has been accepted with enthusiasm. An Army 
officer from the South tells us that the colored soldiers 
are proud of the uniform and the service. Also, in the 
work of preparation going on behind the fighting line, 
the colored man is doing excellent service both in France 
and at home. We find him at the docks as stevedore; 
along the lines of communication as railroad builder and 
teamster; and at home, we have records which show what 
he can do when he extends himself, such as the driving 
of 220 piles aggregating 14,260 feet in total length in 
9 hours and 5 minutes at the Hog Island Yard; and the 
feat of one colored riveter and his crew who put in 4,875 
rivets in 9 hours’ time. After the war, when the ques- 
tion of extending the rights of the colored people comes 
up for discussion, their record during the war will be 
in evidence. 


Durability of Concrete Ships.—Due to a misquo- 
tation, R. J. Wig, Chief Engineer of the Concrete Ship 
Division of the Emergency Fleet Corporation, was 
supposed to have stated that the concrete ships which 
are now being built would have an exceedingly short 
life. By way of contradicting this impression, Mr.Wig 
has since said: “From our comprehensive tests of con- 
crete structures in sea water, we are convinced that 
concrete ships will last a minimum of several years with- 
out any protection whatever. By the application of 
protective coatings which are well known to us, we are 
certain of an extended life of several years additional, 
and with the further developments of protective means 
upon which we are now working, I believe the concrete 
ship can be made as permanent as steel, if not more so.” 
He further stated that if the concrete ship is built of the 
new concrete mixture developed by the Emergency Fleet 
Corporation, the ship will be twenty per cent lighter 
than the wooden ship. 
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Science 


The American Journal of Science, also known to 
fame as Silliman’s Journal, is a hundred years old this 
summer, the first number having appeared in July, 1818. 
Founded by the famous Prof. Benjamin Silliman, of 
Yale University, it has been conducted by members of 
his family down to the present day, the contemporary 
editor being Prof. E. 8S. Dana, grandson of the founder. 

The Original Potato.—-Dr. W. F. Wright, of the U.S. 
Bureau of Plant Industry, who has made a study of the 
early history of the potato and has personally searched 
for the wild plant in South America and elsewhere, 
declares that, after a century and a half of botanical 
investigations, there is nowhere known to be evidence 
showing that the species (Solanum tuberosm) is now 
growing indigenously anywhere in its original condition. 

Balloon Gas Investigations.—At the request of the 
military and naval authorities, the Bureau of Standards 
has undertaken an investigation of methods of generating 
hydrogen for use in balloons and tests of the materials 
used in producing this gas. The Bureau has also co- 
operated in drafting instructions for the military per- 
sonnel which is to have charge of filling balloons. The 
investigations at the Bureau cover methods of filling; 
prevention of explosions and the attainment the highest 
operating efficiency possible under service conditions. 

Improving Optical Glass.—As an example of the 
attention that is now being given in this country to the 
improvement of optical glass, it may be stated that more 
than two-thirds of the scientific staff of the Carnegie 
Geophysical Laboratory, in Washington, are now at 
work in various well known glass factories in different 
parts of the country. The Bureau of Standards has also 
been investigating optical galss and has recently erected 
a new kiln house with eight melting furnaces and suitable 
molding and testing equipment. A well-known chemical 
authority has recently declared that not only a better but 
a@ greater variety of optical glass is now made in this 
country, after about ten months of experiments, than is 
made in Germany, which formerly monopolized the in- 
dustry. 

Sources of Toluol.—Where are we to get the toluol 
needed for explosives? In replying to this query, Prof. 
S. W. Parr, in a recent address, points to the great in- 
crease in the number of by-product coke ovens in this 
country. However, if 20,000,000 tons of coke are made 
in these ovens during the present year, we shall get from 
this source only 10,000,000 gallons of toluol, which is 
about one-fourth as much as the Government will need 
for munitions. Another promising measure recently 
inaugurated is the stripping of city gas of this material, 
which can be spared without any serious detriment to the 
gas and amounts to about .04 gallon for each 1,000 feet 
of gas. It is estimated that 10 of the largest city gas- 
plants of the country will yield about 10,000,000 gallons 
of toluol. Thus progress is making toward a solution of 
this serious question. 

Laboratory Evidence Concerning Mine Blasting. 
—On several occasions the Pittsburgh laboratory of the 
Bureau of Mines has received samples of coal from 
the bore-holes of blown out shots with requests that an- 
alysis be made to determine whether black powder or a 
permissible explosive was fired. Such information was 
desired as an aid in investigating the causes of mine 
explosions. In order to be able to deal satisfactorily 
with such inquiries, the laboratory has investigated a 
series of samples of coal residues from blown-out shots 
obtained under known conditions, and finds that it is 
comparatively easy to determine (1) whether black 
powder, a high explosive or no explosive at all was fired 
in a bore-hole; (2) whether a high explosive detonated 
completely or simply burned; and (3) if a high explosive 
simply burned, the character of the explosive. 

To Unify Medical Nomenclature.—The medical 
section of the Council of National Defense has taken the 
initial steps toward establishing a uniform medical 
nomenclature and terminology in official and unofficial 
circles. The plan is to have the surgeon-generals of the 
Army, Navy and Public Health Service appoint repre- 
sentatives to confer on the matter of agreement concern- 
ing the names of diseases and injuries, as well as symbols, 
abbreviations, etc., and after a tentative list has been 
prepared it is proposed to call together representatives of 
the leading national bodies with a view to obtaining 
general. agreement. It is expected that if the Govern- 
ment adopts a uniform nomenclature, the 20,000 doctors 
now in the military and naval service will, when they 
return to civil life, bring the standard terms into general 
use throughout the country. While this scheme is 
excellent as far as it goes, it appears to suffer from the 
limitations of provincialism that seem inseparable from 
nomenclatorial reforms started in this country. Ap- 
parently it has not occurred to its promoters that medical 
English is not monopolized by the United States, and 
that in seeking a uniform nomenclature the coéperation 
should be invited, on equal terms, of the medical authori- 
ties of Great Britain. This is especially desirable at the 
present time, in view of the fact that many American 
doctors are serving with the British forces. 
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Electricity 


Electrical Fires in New York During 1917,--- 
According to the Electrical Review, only 152 of the 14, 
053 fires that occurred in New York during 1917 were 
attributable to defective electrical installations. Tha 
loss involved (about $50,000) is roughly half that prevail 
ing in the previous year. The committees of the Board 
of Fire Underwriters investigate all fires that occur, the 
Committee on Electricity specializing on fires thought 
to be of electrical origin. Of the 1917 losses about 
$33,000 was chargeable to electrical equipments or ex- 
tensions made without the knowledge or approval of the 
Board. This is significant, as suggesting that the existing 
loss is largely due to installations which are not made 
under proper supervision, and where faulty workmanship 
is to be suspected. 

Battery Locomotives for Mines.— With the existing 
shortage of labor and abnormal demand for fuel, mine 
operators turn of necessity to electrification as the only 
way of increasing their output at the same time alleviat- 
ing the labor situation which is now so serious. The 
storage battery locomotive for mine haulage offers the 
very great advantage that it may be used without the 
dangers of trolleys and the necessity of installing the 
trolley and educating the miners of the dangers. The 
storage battery locomotive, being self-contained, may be 
put to work directly it reaches the mine. Moreover, 
by charging the batteries at night, which is about the 
only time they may be charged unless battery exchange 
is in vogue, overloaded stations are able to be relieved, 
rates of. energy will be lowered and the load factor 
increased. 


Improvements in Magnetite Electrodes.—Some 
experiments described by Messrs. De Kay and T. C, 
Atchison in the transactions of the American Electro- 
chemical Society have for their object the improvement 
of magnetite electrodes which were formerly widely 
used in Chile and elsewhere for the electrolysis of acid 
copper solutions. Chemically, such electrodes resist the 
oxidizing effect of the current extremely well, but they 
are unfortunately very brittle, and have been almost 
abandoned on this account. The authors describe a 
convenient method of making such electrodes, and inves- 
tigate in some detail the effect of small additions of 
copper oxide. It was found that in this way the tough- 
ness of the anodes could be very materially increased, 
the improvement being almost proportional to the 
amount of oxides added. At the same time the resistance 
to corrosion of anodes containing 5 per cent copper oxide 
is distinctly greater than that of pure magnetite, so that 
the results of the addition of copper appear promising. 


A Chemical Meter.—Back in the early days of 
electric service companies in the United States, chemical 
meters were employed to measure the current con- 
sumed by customers. By employing the electrolytic 
principle, it was possible to remove the electrodes at 
certain intervals and note the weight of the metal de- 
posit. So much weight of deposit, say copper, repre- 
sented a definite amount of current consumed. Just 
now it seems that the electrolytic or chemical meter 
may again be revived in the case of small consumers, 
thus saving much money for power companies since the 
present recording wattmeters are quite expensive. 
Mr. E. O. Schweitzer of the Edison Commonwealth 
Company of Chicago, has devised a chemical meter 
for which the following advantages are claimed: Igt. 
It does away with the necessity of monthly meter 
readings and computations preparing and posting on 
ledger sheets, or bills for each individual customer. 
The device is designed to open the circuit automatically 
and terminate the supply of electric service to the con- 
sumer as soon as he has completely used a specified 
amount for which he has paid. 2d. It reduces the 
meter investment cost as compared with meters in present 
use. A very accurate estimate of cost for the electro- 
lytic meter cannot at present be made, but will not be 
more than 50 per cent that of present meters at the very 
highest, possibly much less. 3d. It greatly reduces the 
amount of energy required to operate the meter, and in 
this way makes a saving for both company and customer. 
It adapts itself very well to the peculiar requirements 
of residence customers, as compared with large light 
and power customers, since the former are users of 
electric service rather than merely of electric energy. 
There is no basic reason why the same system of metering 
should be used for two classes whose requirements are 80 
inherently diverse. 4th. By virtue of the above- 
named advantages it makes possible a profitable return 
to the company from customers now classified as un- 
profitable. In similar degree it increases profits where 
these are now very small or makes possible rate redue- 
tions which might otherwise be unfair. 5th. It 
simplifies greatly the relation between central station and 
customer by putting the sale of electric service on an 
ordinary merchandise basis. For example, a full- 
sized, half-sized, or quarter-sized meter can be installed 
at approximately corresponding prices. An entire aver- 
age year’s service is purchased as one transaction, but 
billed in 12 equal monthly instalments. 
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How Aerial Bombing Has Become 


ERLIN is shortly to be 
within ordinary bombing 
range of the Allied air fleets. 
In that simple 
based on the very best author- 
ity, is summed up the progress 


statement, 


made in aerial bombing dur- 
ing the past four years of war 
From the improvised bomb- 
ing plane and comparatively 
harmless bombs of the early 
days, when to hit a target 
remarkable 
sprung the 


was a accom- 
plishment, has 
highly 
and huge bombing plane of 
with 


developed, reliable, 


the present, provided 
accurate bemb-sights, 
tive bomb-dropping gear, and 
destructive 


posi- 
bombs whose 


power is far greater than 
shell of equivalent size 
This 


bombing 


has been the 
Both 
were prepared on January | 


year 


year. sides 


tensive bombing campaign as the consummation of their 


constant Improvements in acer 
answer urgent military calls 
The Allies were ready 
with their Handley-Page, 
Caproni, Caudron, Breguet, 
A. V. Roe, Letord, Morane- 
Saulnier, and other bombing 
while the 
were prepared with 
fleets of Gotha, 
chafen, A. E. G. 
And 
year the 


ment. 


planes, Germans 
their 

Friedris- 
and Lizenz 
types. since the first 
of the 
fleets have 


Allies 
attention to 


bombing 
been active; the 


have devoted much 


bombing Ger 
man military establishments 
and war industries, while the 
Germans have been actively 
engaged at their old sport of 
bombing hospitals, cities and 
villages, and other targets 
quite outside the realm of 


military life, for the most 
part. 
Leaving aside the pro- 


priety of German bombing 
tactics, the fact remains that 


the enemy has developed some excellent types. His 
early Gothas generally measured 80 feet in wing span, 
carried three men for a crew, and were provided with 
twin engines of 450 to 520 horse-power 
said—and no doubt with very good reason—that the 


Gotha type was copied after 
the British Handiey-Page 
In truth, both bombing 
planes are very similar, al- 
though the Gotha is a pusher 
while the Handley-Page is a 
tractor. The fact remains 
that a Handley-Page landed 
behind the German lines dur- 
ing 1915, and the Germans 
with characteristic thorough- 
ness, did not fail to assimi- 
late the best ideas incorpor- 
ated in what was no doubt 
the prototype of the modern 
bombing plane. 

But the Germans with 
more ambitious bombing 
raids in view, most likely the 
bombardment of American 
stores and landing places far 
behind the fighting lines, 
have been at work on larger 
bombing planes. More re- 
cently they have employed 
larger Gothas, known as the 
Friedrischafen type Still 
more recently they have in- 
troduced the A. E. G. twin- 
engined bomber, which, while 
carrying a power plant similar 
to the Gotha, is built largely 
of steel as compared to the 
all-wood construction of the 
latter. In fact, steel is 
largely employed in the wings 


st 


for 


ial bombing, and in order to forces. The A. E. G., however, is somewhat smaller 
long-distance bombard- than the Gotha, measuring but 60 feet in span It 
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Copyright Suaee iNastrating Service 
A fleet of four Caproni triplane bombers ready for flight. 
on long-distance raids far into Austrian territory 


of the A. E. G., and some fine welding work is to be found 


in those specimens which have been shot down by Allied 


last to carry on an ex- 


Such bombing planes have done excellent work 
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an Exact Science After Four Years of War 


this bomber has been called 
a Gotha by the press ag 
counts; but there seems good 
reason to consider it as one of 
the Lizenz type, intended for 
extra long flights. At any 
rate, this bomber measured 
140 feet in wing span, 64 feet 
from the nose to the tail, 
20 feet in height. The wings 
were 10 feet in chord and 
were spaced over 12 feet 
apart. The bomb racks, 
placed to the left and right 
of the central nacelle, con- 
tained 2,000 pounds of bombs, 
The power plant consisted of 
four Maybach motors of .260 
horse-power each, or a total 
of 1,040 horse-power. The 
motors were divided into two 
pairs, and in each pair they 
were arranged in tandem. 
One engine of the pair served 


to drive a tractor screw in front, while the other turned 


a propeller at the 


rear. Two 


and a quarter tons of 


bombs could probably be carried by this machine, and 


the crew probably numbered nine men. 
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Chart showing various sized bombs employed by German bombers and the equivalent artillery shell 


carries a crew of three, as in the case of the Gotha. 

Several weeks ago the French brought down a giant 
bombing plane near Villers-Cotterets, which, although 
largely burnt, was studied by aviation experts with 
Following the usual erroneous practice, 


It has been 
good results. 


This arrange- 
ment is not unlike that of the 
latest and largest Handley- 
Page four-engined bombers 
of Great Britain. 

Turning to the Allied side, 
one is at once attracted to 
the Handley-Page and the 
Caproni types. The former 
nas been constantly increased 
in size although the general 
design about 
The latest models, 
as already mentioned, are 
provided with four Rolls- 
Royce engines as compared 
to the earlier twin-engined 
models totalling in the neigh- 
borhood of 800 horse-power. 
The Handley-Pages have 
done excellent work in the 
way of long distance raids, 
and it seems quite probable 
that the largest models are 
now available for raids as far 
as Berlin, whenever the Allies 
are ready to undertake such 


has remained 
the same. 


raids while still retaining the mastery of the air over the 


battlefront. 


The Caproni type, of Italian conception, is perhaps, 


the largest machine now in use by the Allies. 


The huge 


triplane model, fitted with three Fiat or I. F. engines, 

















Copyright, Press Illustrating Service 
British and American airmen visiting the Caproni works. 
center of the group 


The Caproni brothers are shown here in the 


two located in tractor posi- 
tion at the front end of each 
fuselage and one pusher at 
the rear of the central nacelle, 
is capable of carrying nearly 
3,000 pounds of useful load 
such as bombs. The engines 
are generally of 200 horse- 
power each, or a total of 600 
horse-power. But it is gen- 
erally understood that the 
Italians have developed 
larger Caproni triplanes; im- 
deed, good authority has it 
that they have triplanes cap- 
able of carrying three tons of 
bombs. However that may 
be, the Italians have done 


excellent work with their 
Capronis in raiding Pola, 
Trieste and other Austrian 


military and naval centers. 
Among the other lesser 
known bombers on the Allied 
side are the Letord, Morane- 
Saulnier and Caudron types 
of the French air service. 
The Letord is a twin-engined 
biplane tractor using the 
Hispano-Suiza engine. The 
planes are staggered baek- 
ward and the struts are rum 
vertically backward at the 
tops. Five wheels are used 
in the landing gear. The 
(Concluded on page 96) 
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Hanging a temporary cable to an abutting side- wall 


Telephone Tangles 


Carrying the cable across the proscribed zone on stilts 


Some of the Things That Happen to the Cables in a Big City 


EARS ago the telephone wires ran on poles through 

our city streets; and, as the service expanded and 
the number of overhead wires correspondingly multiplied, 
it seemed only a question of time when our big centers of 
population would be completely roofed over by a vast 
network of wires which would cut off the light of day. 
For a long time it was loudly stated, and implicitly 
believed, that this was an unavoidable inconvenience 
of city life, that disfigurement of our urban skies would 
have to be accepted along with the perpetually disrupted 
surface of the streets. But gradually the current 
modern prejudice developed against the man who is 
willing to say ‘‘impossible” and let it go at that. More 
and more dissatisfaction grew against the telephone 
mechanic with his bald statement that wires could not 
be put underground, more and more the demand was 
voiced for the telephone engineer who would not rest 
until he had found a way to put them there. At length 
this man arrived, and underground the wires went. 

One problem was thus disposed of; but a new one was 
introduced. Under the old dispensation it had been a 
simple matter to run a wire from the nearest pole to a 
window or a roof corner and bring it into the building— 


into the very room where 


he frequently withholds consent to such use through 
hope of profit, fear of invalidating his full legal rights 
in his own property, ignorance of just what is wanted, 
deliberate malice, or some other more obscure motive. 
In such cases the linesman can only follow the example 
of the telegrapher who, when lines are down in blizzard 
times, sends messages from New York to Philadelphia 
by way of Binghamton, Indianapolis, Memphis and 
Richmond, or any other equally bizarre route which 
can be patched together from the lines that still stand. 
But the construction man who deals with these problems 
has all outdoors to operate in and, as a rule, all the time 
there is to devote to working out his solution. 

Not so when it comes to maintenance. The indignant 
subscriber who calls from a pay station to know what has 
happened to his service and to demand redress wants 
action, and he wants it right away. The maintenance 
man has therefore to be expert in locating trouble and 
mending it. Indeed, if he is deficient in either respect 
it is not through want of practice. 

The telephone installation, from the switchboard in 
the central office to the subscriber’s instrument, is a 
pretty rugged affair; and left to itself it is not greatly 


contrary case, he is paid some cash in hand in addition 
to what he can recover from the corpse. Sometimes, 
when the thing seems to be about an even break, it is 
an even swap—the dead body of the building against 
the cost of taking it away. 

But whatever the arrangement, the building goes into 
the hands of a new and temporary owner, who is in- 
terested in it not at all as a building, but oniy as a pile of 
wood and stone and brick and pipe and glass and metal 
trimmings, with a few door knobs and marble mantel- 
pieces thrown in, and the prospect of finding lost personal 
belongings behind the surbase or even buried treasure 
under the floors. The chances are that if, in the course 
of his operations, he encounters a handsome insulated 
cable running into his property and out again, he will not 
know for sure that it belongs to the telephone company 
rather than to him; and if he does know, there is a good 
possibility that he will not care. In any event, if he 
does not cut out a section of it to cart away, he is pretty 
certain, sooner or later, to drop on it a chunk of brick or 
iron sufficiently sharp and heavy to part it or to penetrate 
the insulation and cause a short circuit. If it was sup- 
ported in the first place by his roof, he will take the 

roof out from under it with- 





service was required. Putting 
the wire out of sight com- 
plicated this 
connecting the 
with the cable. 
If a city was being made 
to order, out of whole cloth, 
it would be easy enough to see 
that the telephone subway 
should become as much a 
part of every street as the 
water main, the gas main and 
the sewer; that the con- 
nection with this subway 
should become as much a 
part of every job of building 
construction as the connec- 
tions with these other sub- 
pavement galleries; that con- 
duits for telephone 


business of 
instrument 





wires 





Pin - 











out much thought of the 
consequences to the sagging 
cable. If it happens to get 
in his way, he is likely to get 
it out of the way by chopping 
it in two and chucking the 
loose ends back upon the 
adjoining properties. In a 
word, before he gets his 
building demolished and 
carted away, if there is any 
conceivable way of doing 
mischief to that cable or of 
leaving it exposed to mis- 
chief, he is going to’ find that 
way and follow it. 

This is where the repair 
man comes in. Sometimes 
an employee of the telephone 
company sees a building 











should become as much a 
part of every house as the 
plumbing is and as the 
electric light connections will be in the near future. But 
our big cities do not spring full grown from the ocean 
spray or the brain of Jupiter; so, unlike Venus and 
Minerva, we can not look to them for physical perfec- 
tion. Eventually perhaps we may hope for such a treat- 
ment of telephone connections. Until the happy day 
arrives, however, one of the problems of metropolitan 
existence, a problem which rests lightly upon the average 
citizen only because the specialist’s broad shoulders bear 
the greater part of the burden, must remain that of 
telephone maintenance. 

To be sure, the construction man has his troubles. He 
has to work out the Chinese puzzle in the first place, 
finding a way of putting the cables into every block, of 
establishing connection between the cable and every 
house in the block. His devious pathway over roofs 
and courts and fire escapes, through cellars, along back 
fences, under yards and areas, is frequently made 
doubly difficult by legal complications. The property 
Owner is under no obligation to donate the use of his 
premises in order that his neighbors may have telephone 
Service; and, especially in residence or semi-residence 
neighborhoods where he may not require service himself, 


An emergency connection in a ticklish 


situation 


subject to disorder. But our cities are never static; 
they are highly dynamic—streets and buildings alike 
are in a perpetual state of upheaval and replacement. 
After a cable has been run into a building via the cellar 
next door or the party wall at the back or the adjoining 
roof or the fire escape across the court, the probability of 
its remaining undisturbed for a long period is not an 
excessive one. Sooner or later the premises over which 
it passes in reaching its destination are going to be sub- 
ject to remodeling or demolition; and right then there 
is going to be trouble. 

The house wrecker does business differently from most 
people. We do not pay him a fixed scale for tearing 
down our old houses and carting them away. We— 
and he—take full advantage of the fact that building 
material can be used a second time. We dispose of 
our house on the hoof, so to speak, and the purchaser 
slaughters it, with the stipulation that whatever he can 
salvage from the carcass is his. Sometimes there is 
money passed, in one direction or the other; the wrecker 
actually pays for the privilege of demolishing a building 
the materials in which are plainly worth more than the 
labor of making them available for re-use; and in the 


Hitching up with the junction- 


being torn down and reports 


box it, whereupon an investigator 
is promptly despatched to the 
scene to see how things stand with the cable. Oc- 


casionally, by an incredible burst of intelligence on the 
part of the seller of the property or the wrecker or a 
subscriber who realizes what the consequences to his 
service may be, a report comes to the company from 
outside of demolition impending or under way. But in 
by far the greater number of cases the company knows 
nothing of what is going on at the seat of prospective 
trouble, and has no way of discovering that its property 
is being put in jeopardy, until something actually hap- 
pens to the cable and through it to the service. 

The first measure is then location, and this, although if 
might present a formidable problem to one not versed 
in the ways of electricity, is a simple enough matter, 
being effected by looping from a central testing bureau. 
Then the trouble man gets right after the trouble. In 
practically every case he finds that the remedy consists 
either in placing a temporary cable in service to fill the 
breach, or in putting the old cable temporarily in a new 
location. Some of the strange things that happen to a 
cable in this process are shown in our illustrations. 

When the old cable is available for continued use, 

(Concluded on page 97) 








a eee eae ee ee 


~ rere. 


ee at Sos 





SCIENTIFIC AMERICAN 


August 3, 1918 


Strategic Moves of the War, July 24th, 1918 


HE fifth German drive has been made; as a conse- 

quence the results give promise at present of one of 
the greatest disasters that has overtaken the German 
armies since the beginning of the war. 

On Monday, July 15th, the Germans began their at- 
tack on a front of 60 miles or more extending from the 
Marne at Chateau Thierry to the Argonne Forest at 
Massiges. This front was longer than that of the great 
March advance on the Amiens sector; that portion of 
the German front north of the Marne was particularly 
suited to the most careful preparations for a drive, as 
it was well secured from observation; though the in- 
tent of the Germans to make an advance along this 
front appears to have been well known to the Allied 
commanders. The primary object of the German 
offensive appears to have been to break through the 
French front between Massiges and the Marne, to 
pocket the cathedral city of Rheims, and thus to remove 
the dangerous salient formed in and around that place; 
this salient has always been a most serious obstacle to 
any attempted advance on Paris. If the French lines 
could be thrown back far enough, even Verdun might be 
placed in a dangerous position. In other words, all the 
way from Chateau Thierry to the Argonne, it was their 
object to protect their flanks by the natural obstacles 
offered and thus to give the German commander a clear 
field in a final move on Paris. But all this was not to 
be; from the beginning unexpected difficulties arose 


that threw the German strategy awry. From the 
Argonne to Rheims the French troops were under 
command of General Gouraud who, in many ways, 


appears to be the Stonewall Jackson of the Allied armies; 
by means of a most furious counter attack, all progress 
east of Rheims was practically blocked and the attempt 
to pierce the French lines came to an abrupt end on 
the second day. A few positions were 


By Our Military Expert 


begun as soon as the object of the French drive was 
fully recognized and in some cases appears to have 
developed almost into a rout. It was a withdrawal 
under fire—a most dangerous proceeding since the 
German troops are enveloped on the east, south and 
west; though so far not closely enough to stop all egress 
from the ‘“‘pocket”’ in which their armies are placed. 
The way to the north is still open and every effort is 
apparently being made to establish a new line behind 
the Vesle from the neighborhood of Rheims through 
Fismes to Soissons and thence west. 

So far, a passageway 25 miles wide is still open; but the 
situation is undoubtedly both uncomfortable and 
dangerous. It is essential for the enemy to withdraw 
up the middle of the salient and to counter-attack on 
both sides to prevent the closing in of the French pincers; 
it will also be necessary to work a way out of the pocket 
at a high cost, for the attacks of the Allies from the south 
and west are constantly driving against his rear and right 
flank. On the east he is also being threatened as British 
troops are driving up the valley of the Ardre; their ap- 
pearance here indicates that a stronger force is being 
assembled there to help bring the pincers together. The 
battle is now in a truly critical state for the Germans and 
may end in a most decisive defeat and the indefinite 
postponement of any further German offensive. Their 
armies will be temporarily safe behind the Vesle, about 
twenty miles away, if the withdrawals can be completed 
in time. Fresh divisions are being drawn down from the 
Aisne to protect the flanks of what is now a quadri- 
lateral formed by the Vesle on the north, the Rheims- 
Chatillon-sur-Marne line on the east, the Marne River 
on the south, and the Chateau Thierry line on the west. 
apparently moving 


From the south the Germans are 


back on Fére-en-Tardenois, on the railroad coming down 


On July 6th the Italian and French troops in Albania, 
began operations between the Adriatic coast and the 
Malacartra mountains extending the operations to the 
east on a 60-mile front. This sudden attack may have 
had one of three purposes—to carry out promises made 
last year, when the independence of Albania under the 
protection of Italy was proclaimed in order to clear 
Albania of the Austrians; to prevent Austrian reinforee- 
ments being sent to the battle lines in Italy; to force 
Austria to reinforce her lines in Albania and Macedonia 
at the expense of her Italian armies. The first Italian 
troops came to Albania in 1915. The conditions of the 
country prevented them from linking up with the Allied 
armies in and around Salonica. Monastir was taken 
soon afterward by the latter and a junction with the 
Italians was effected at that place; a railroad 125 miles 
in length was built at once by Italian troops from 
Avlona on the Adriatic to Monastir, and became avyail- 
able for bringing up supplies and reinforcements. This 
road was a tremendous advantage in every way as it 
cut out a long and very dangerous passage through the 
Mediterranean. The Allied armies have since been 
largely supplied from bases in southern Italy via the 
Otrarito Straits and Avlona, thence by the new railway to 
Monastir. Since the first landing in 1915, 500,000 
Italian soldiers have come into Albania without the logs 
of a single ship or soldier. 

So far the Allies have advanced beyond Berat in south- 
western Albania and have effectually defeated the 
Austrian forces. The fighting has extended from the 
Adriatic to the Devoli River 60 miles; but the principal 
struggles have been on this river and the Osum, bothof 
which run into the Semeni; the latter’s course is generally 
northwest, entering the Adriatic about thirty miles north 
The Italians are now on its banks while 
the Austrians have retired north hurriedly 


of Avlona. 





occupied that might have proved of ad- 1S & 
vantage if gains farther west could have i: 
been made and if the Rheims salient could / 
have been seriously threatened. / 
From Chateau Thierry to Rheims and { 
along the course of the Marne, the Germans " 
in the beginning had better fortune. On , 
the Marne between Chateau Thierry and 
Jaulgonne, the American troops were at Viner 
first driven back from the river and —" 
crossings were forced at several places; f 
but vigorous counter attacks ended by Ovecy 
driving the Germans across the river 
again, with heavy losses in men and ma- \ 
terial. On the other hand, to the east *., 
between Jaulgonne and Dormans, for a 
distance of 12 miles, the Germans passed 
the Marne, drove the French from the 
hills on the south bank and firmly estab- 
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and in disorder. 

Farther east the French and Albanians 
are fighting, moving upon and _ taking 
Berat which is the most important town in 
this part of Albania. The Allied forees 
have the great advantage of a good sea 
base; while the Austrians are shut off 
and must depend for their communications 
upon long stretches of bad roads and 
paths through the mountains. A retreat, 
therefore, may mean for them a great dis- 
l aster similar to what happened to the 
Serbian army in the first years of the war. 
Should the Austrians be driven out of 
southern Albania, the Bulgarian right wing 
above Monastir would be left in the air. 
The ultimate object of the present move- 
ment is no doubt to uncover the Bulgarian 
positions north of Monastir and to break 
the connection between the Austrian and 








lished themselves in strong positions. 
Thence moving east and along the Marne 
they advanced on Epernay which, in 
addition to: being an important railroad 
center, could be called one of the keys of 
the Rheims salient, since from this place the French 
troops defending the salient could be surrounded and 
captured or forced to withdraw. Everything pointed 
to the serious danger in which Rheims was placed, as 
the Germans were already gaining partial possession of 
the hills on the southwest of the city known as the 
mountain of Rheims. Once Rheims should fall, the 
French would be forced behind the Marne and a great 
step in the advance on Paris would be gained. 

But a closer examination of conditions showed that 
the German advance had really failed despite the danger 
to Rheims; the French generalissimo, with true strategic 
insight, saw his opportunity. He was now in a position 
to launch a heavy counter offensive, as the enemy was 
worn out with days of fighting and with the difficulties 
of bringing up ammunition and supplies. He struck 
quickly and hard from the west, on a front of 25 miles 
from Soissons to Chateau Thierry, making use of both 
French and American troops under command of a 
distinguished French general. The first line of German 
defence went down under the onslaught and a quick 
advance of six or eight miles was made to the heights 
overlooking Soissons and to and across the railroad and 
highway connecting -Soissons and Chateau Thierry; 
these roads formed main lines of comminucations for all 
the German troops along the Marne River. 

One of the objects of the French drive was to relieve 
the pressure on the south of the Marne and on the western 
side of the Rheims salient. As the Allies advanced 


they cut the roads and communications that were so 
essential to the German forces operating as far south as 
Epernay; unless this flank drive could be stopped an 
immediate withdrawal and retreat became necessary 
for all the German troops in the salient between Rheims, 
Soissons and Chateau Thierry. This retreat was at once 


The German retreat from the Marne 


Dotted line represents German high-water mark in July drive; continuous line, approximate fighting 
front of July 25th; dashed lines, possible locations where the Germans will make definite stand. 


from Fismes and connecting at Oulchy with the railroad 
from Soissons to Chateau Thierry. The lower part of 
the quadrangle is very congested and the loss of the rail- 
road’ out of Fére-en-Tardenois north would be fatal so 
far as the withdrawal of material is concerned. 

It is evident that the German commander sees the 
danger and is doing his best to protect the roads and 
railroad running north to the Vesle at Braisne and Fismes. 
No stand, that will not be threatened by flank attacks, 
can be made by the Germans until they are in the safety 
zone between the Vesle and the Aisne. Even after he 
has crossed the Vesle, the Allies can make a flank attack 
from Soissons and can easily force him behind the Aisne. 
North of the Aisne lie the strong positions of the Craonne 
plateau and the Chemin des Dames that were so easily 
taken by the Germans in the May drive to the south. 
These hills will offer safety and security until: his shat- 
tered forces can be halted and reorganized. On the 
Rheims front the Germans are holding better, because 
not opposed by such strong forces. This east front 
will probably be the last one abandoned. East of 
Rheims the French have regained all lost ground and 
are now counter-attacking with effect. 

The critical stage of the German retreat is at the pre- 
sent writing still ahead. It is a case of evacuation and 
extrication, while constantly fighting on three sides; 
it is a withdrawal during a series of battles in which any 
let-up or relaxation will spell defeat and disaster. The 
clearway for the German forces in retreat north is now 
only about seven miles wide and all the roads and bases 
of supply along the present lines are being subjected to 
constant bombardment, especially from Allied airplanes. 
They must fight back steadily to relieve the concentric 
pressure on their armies and to save their material. 
What can not be saved must be destroyed or abandoned. 


Bulgarian armies. The position of the 
Austrians in the Balkans has become very 
precarious since the political agreements 
between the South Slav peoples and Italy; 
those agreements involve the creation of a south Slav 
state after the termination of the present war. 

One of the immediate strategic objects of the present 
operations is the valley of the Skumbi River along which 
runs the old Roman road extending from Durazzo to 
Lake Ochrida and Monastir. Its possession opens up 
the course of the Skumbi to a point near the present 
boundary of Serbia and thence around Lake Ochrida to 
the flank of the Bulgarian positions north of Monastir. 
If the Austrians fail to hold the Skumbi valley, the 
Bulgarians will have to bend their right wing back in 
the vicinity of Monastir and thus a new opportunity 
for an advance will offer to the Allies. 

The Austrian front in Albania had no doubt been 
stripped of men for the Italian advance this spring, 
since Austria evidently expected no attack in the Balkans. 
If forced out of the Skumbi valley, they must retreat 
into the mountain region of central Albania and would 
have no bases of supply after losing control of the Roman 
road mentioned. The effects of the present Austrign 
retreat may soon be shown by a retirement of the Bul- 
garian forces to the east; for the valley of the Skumbi 
is the key to the Austrian and Bulgarian positions, and 
its possession may also open up the valley of the Vardar 
to an advance in the direction of Kuprulu and Uskub. ° 

The situation in Albania is very interesting though 
difficult to follow because the region is so incompletely 
mapped. But it can be succinctly described about as 
follows: In the present theater of war three rivers come 
down from the tangle of mountains and reach the 
Adriatic finally in almost parallel course. The first i 
the Voyusa, running in the neighborhood of Aviona, 
which is the great Italian harbor and point of concen 
tration. The next is the Semeni which is continued up 

(Concluded on page 97) 
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Coming Back to a Peace Basis 
Some Suggestions for Meeting the Industrial Problems Which Will Then Arise 


wre can look ahead and predict what is to happen 
when the war is over? Who can even predict 
how long the war is going to last? My personal opinion, 
though this is not the place in which to bring forward 
arguments in support of this opinion, is that it will last 
perhaps thirty years. But who knows? Who can say 
anything except that neither side can afford to lose, and 
that accordingly the war must be fought to the utter 
exhaustion of one or the other side? 

At the present moment, then, the two great duties 
before us are to win the war quickly if we can, or to 
adjust ourselves to its indefinite and intense continuance, 
absorbing all our men in fighting, all our surplus in 
backing them, all our women in working to support 
the demand for the materials and implements of fighting. 
Nevertheless, there are other duties which must not be 
neglected altogether. In time of war, it behooves us 
to confront the great problems of what will come with 
peace, however long deferred. 

The readjustment from a peace basis to a war basis 
was difficult. But this readjustment, with its great 
demand for equipment, for material, for men, is simple 
indeed compared to the opposite one which will come 
with shrinkage of these demands. It is pleasant for 
the producer to have prices rise; whether he be em- 
ployer or employed he is bound to profit. But it is a 
terrible thing for the producer when prices begin to fall. 

The end of the war will suddenly release from present 
employment several millions of men, and will in addition 


. throw back into our seared and dislocated industries 


several millions of soldiers and sailors. Accordingly, 
when peace comes, we shall have three problems to 
solve. We must find work for the released men, both 
civilians and fighters. We must provide the funda- 
mental necessities wherewith again to build up civiliza- 
tion. And we must at all costs hold our proper place 
in the world’s industrial development. 

The baby whose feeding is delayed half an hour 
becomes fretful. The man who has missed a meal is 
cross—and more dangerous than the fretful baby. Have 
you ever seen a mob of ladies and gentlemen storm a 


By Harrington Emerson 


diner that has been put on a couple of hours late? An 
army fights on its stomach; a man 24 hours past his last 
feed is an anarchist. When he is few he is held in check 
by the policeman’s club; when he is many he is the fore- 
runner of revolution. 

The returning soldier will be peculiarly impatient. 
Farmers, manufacturers, wage earners, will have been 
profiteering, in his view, while he has been risking his 
life. He may consider that his turn has come, that the 
right to work is the least of his demands. It is accord- 
ingly imprudent to allow any unemployment to develop. 
There must be jobs at a price for every man—at an 
economically possible price, not dependent on govern- 
ment meddling. This question of employment must 
be solved. Fortunately, it can be solved by under- 
taking at the same time the attack upon the second 
problem. 

This second problem raises the question, have we ever, 
as a nation, undertaken the production in sufficiency 
of fundamental necessities? Has this ever been a con- 
sciously pursued policy? Let us see! 

We brand as thriftless the man who lives from hand 
to mouth, who spends today what he earned yesterday— 
or, mayhap, spent yesterday what he expects to earn 
today. He has not the foresight of the bee or the squirrel 
or any of those animals that, in season of plenty, store 
against the season of famine. Above this thriftless man 
comes the individual or corporation with proximate 
foresight, working today for next year’s spendings. 
Civilization is measured by the percentage who do this. 
The savage hunts and fishes, receiving his reward ‘the 
same day; he can scarcely understand the grower of 
crops, while the planter of an orchard transcends his 
comprehension entirely. 

But there is even a stage beyond the proximate, 
represented by the man or the corporation who works, 
not for today, not for next year, but for all time. Ideals 
based thus on the ultimate can alone take care of the 
after-war difficulties. But our nation, even more than 
others, has been thriftless, immediate. According to 
the Bible, even the Egyptians, 4,000 years ago, knew 


enough to store in years of plenty against years of famine. 
How do we compare, as a nation, with the old Egyptians? 

The fertile tropical island of Guam, far out in the 
Pacific Ocean, a station on the cable to Manilla, was 
taken from Spain in 1898 and has since belonged to the 
United ‘States. -We -have undertaken for the last 20 
years largely to regulate the lives and morals of the in- 
habitants. The island is well within the belt of typhoons, 
which are almost as likely to occur as are winter snows 
in New England. Yet on July 6th the Governor and 
Commandant reported, after such a storm: ‘Half the 
inhabitants are destitute, crops being destroyed and food 
scarce. I am feeding destitute natives from naval 
supplies and commandeered food stocks.” 

Now Guam is merely a concrete illustration of what 
has happened to the whole United States, to the whole 
world. We are all short of food—we, the greatest food 
producing country in the world, because we were only 
a few months ahead of the need. We have discovered 
that famine was always just outside our door. Years 
ago, though stupidly blind to the imminence of a world 
war, I realized the possibility of other menace to the food 
supply. In the early part of the last century there was 
a crop failure nearly worldwide, caused, so it was said, 
by the volcanic dust from the eruption of Mt. Hecla, in 
Iceland, obscuring the sun so that in temperate latitudes 
there were frosts throughout the year. ; 

Now greater eruptions may occur at any time. Sun- 
spots may also bring about crop failures. There is 
always the possibility of a coincidence between a back- 
ward spring and a scorching dry summer or an abnormal 
insect or fungus ravage. Is it then too much to expect 
that every civilized nation should have, as a minimum, 
a year’s food supply ahead? Are we not today feeling 
the pinch of food shortage, solely because men and 
animals and fertilizers have been withdrawn from 
agriculture and there is not enough tonnage to bring 
from distant regions? Does it not therefore seem highly 
expedient and essential that a definite plan be adopted 
to increase the reserves of the necessities to the extent 

(Concluded on page 98) 4 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 


























Oil and Gas Inspectors 
To the Editor of THe Sctentiric AMERICAN: 

May we ask you to insert in your publication a brief 
notice to the effect that the Bureau of Oil Conservation, 
Oil Division, United States Fuel Administration, is 
desirous of securing a combustion engineer for each of the 
following districts, who will act as an inspector visiting 
all plants within his district using fuel oil and natural gas: 
Boston, Providence, New York City, Philadelphia, 
Pittsburgh, Buffalo, Detroit, Chicago, Minneapolis, 
Tulsa, New Orleans and San Francisco? 

It is desirable to have these men act as volunteers 
where possible, but the Administration is prepared to pay 
a reasonable compensation for men who cannot afford 
to give their services to the Government. Only men who 
have had experience in fuel oil and natural gas combustion 
would be of value. 

W. CHAMPLAIN ROBINSON, 
Director of Oil Conservation. 
United States Fuel Administration, 
Washington, D. C. 


Mirror Surface on Blown-Out Bulbs 


To the Editor of the Screntiric AMERICAN: 


Your issue of March 30th contained a note on this 
subject by Dr. Julius E. Bach. 

The following note of a process described by Mr. Otto 
Stuhlmann in the Journal of the Optical Society seems 
to show that both the metallic filament and platinum 
terminals would tend to vaporize under certain con- 
ditions and form a mirror surface: 

“Mr. Otto Stuhlmann, Jr., describes a new method 
of making mirrors, applicable in the case of any metal, 
and to any material, varying from glass to paper. It is 
described as a distillation method, and the principles are 
simple, though the apparatus needed is a little complex. 
Briefly, the process is as follows: To produce a silver 
mirror on, say, glass, a horizontal silver wire is heated 
to incandescence by means of an electric current, and 


the glass to be silvered is placed about one inch below it. 
The whole apparatus being in a vacuum, the wire is 
drawn at a uniform speed backwards and forwards 
across the glass, which is covered with a uniform coating 
by the descending metallic vapor. With small objects, 
such as galvanometer mirrors, a row can be arranged 
under the wire and treated simultaneously, the operation 
being completed in about one minute after the necessary 
vacuum has been obtained. It is claimed that either 
opaque or semi-transparent mirrors can be produced 
with equal ease, the thickness of the coating being 
determined very simply by the time given. Seeing the 
great difficulty there is in getting really good mirrors by 
chemical processes, it would seem worth while to give 
this new method a trial.” 
. Henry A. Morison. 
Americanization 

To the Editor of the Screntiric AMERICAN: 

As an interested reader of the ScrentTiFIC AMERICAN 
for many years, it gave me great pleasure to read in 
your late number the editorial on ‘“ Americanization.” 
In the June 8th number of the ‘‘Survey” there is an 
interesting article on scientific social work. I know 
your journal is always open-minded; and perhaps you 
would welcome the suggestion that the Screntiric 
AMERICAN and the Survey cooperate to a small extent. 
It would seem that the times call for such action, for the 
mutual good of scientists, engineers and sociologists. 

The writer is a chemical engineer by profession but has 
devoted much time and work to labor and social prob- 
lems. It would seem unnecessary to call your attention 
to the menace of after the war, a possibility of calamity 
greater than that of the war itself, and which the sociol- 
ogist now admits his entire inadequacy to meet alone. 
If not already too late, the engineer may be able to come 
to his rescue. 

Any step in this direction will be greatly welcomed by 
the sociologists throughout the country. 

Rar P. Lowe. 
Fitchburg, Mass. 


Shell Shock Seventy Years Ago 
To the Editor of Tae Screntiric AMEKICAN: 

In view of the constant emphasis laid upon “shell 
shock” as a cause of casualties in modern warfare, it 
might be interesting to note that the first case brought to 
public notice occurred in the Mexican War of 1847, at 
the siege of Vera Cruz. A mortar shell from Fort San 


Juan fell in one of the batteries shelling the ‘‘ Merced” 
quarter, and Captain John R. Vinton, of the Third 
Artillery was killed. It was noticed that his cap was 
blown off, but that his skin was nowhere broken, and in 
the light of modern experience there can be little deubt 
that he was the first victim of shell shock. As late as 
1895 an encyclopaedia mentioned his death as due to the 
‘‘wind”’ of the shell, and thought it necessary to add a 
foot-note saying, ‘‘The facts are undoubtedly as stated. 
Whether death resulted from the “wind,” from heart 
disease, or from other organic troubles may be an open 
question.” Shell-shock is no longer a mystery, but it is 
rare that the solution of an ‘‘open question” has been so 
costly of lives. 
4 W. F. Jenxina. 

Fentress, Va. 


From Warship to Cargo Vessel 


To the Editor of the Screntiric AMERICAN: 


I read with interest the illustrated article in the 
April 27th issue about the three transformations of the 
cruiser “‘Boston.”’ It seems a pity from the sentimental 
standpoint to change one of Admiral Dewey’s warships 
into a cargo carrier, but our need of up-to-date battle- 
ships and cruisers and men to handle them dictate 
otherwise. Also when there is such a need of cargo 
carriers, and it was feasible from the financial standpoint 
to use an old ship like the “Boston” for this purpose, 
why can’t our Government go further along this line? 
I see from your special naval issue of April, 1898 that the 
“Boston” has 3,000 tons displacement and that of our 
oldest ships there are the “Atlanta,” sister ship to the 
“Boston,” “Chicago,” ‘‘Newark,’’ and “Baltimore,” 
all except the “‘Atlanta’”’ of greater displacement than 
the “Boston.” These ships are all cruisers and we 
certainly could spare a few of them (this is a war of tor- 
pedo boat destroyers and capital ships), and remodel 
them into cargo carriers. Then there are the semi- 
protected cruisers, ‘Denver,’ “Cleveland,” ‘‘Chatta- 
nooga,” “Des Moines,” ‘‘Galveston,” and “Tacoma” 
described in your issue of December, 1901. These sister 
ships each have 3,200 tons displacement, somewhat 
greater than the “Boston.” Your account states these 
would be better warships if they had 20 knots speed with 
more suitable protection and guns. Could not these 
ships also be transformed into cargo carriers thus dispos- 
ing of unsatisfactory warships for more necessary use? 

: F. E. Loostey, 
Moline, Ill. 





ee 





8 DAME eee 








' 
/ 





q 
J 
| 
i 
| 
{ 
1 
| 
} 
] 
| 


SCIENTIFIC AMERICAN 





August 3, 1918 

















Sunk 


Built 


Present Shortage 


A hundred miles of ships were sunk by submarines during the 18 months ending June 30, 1918. (Shown in two 50-mile lines of wrecks.) Fifty miles of ships built by the 
Allies in the same time, and a hundred miles of ships (shown as phantoms) are needed to make up losses and provide for an army of 1,500,000 men 


The Shortage of Ships 


What We Have Done and What We* Have Yet to Do 


By Edward Harding, Chairman of Executive Board, National Committee of Patriotic Societies 


OME men work best when the dark side of the war is 

presented to them; they are prone to grow lax unless 
prodded by the spur of necessity. Others need the 
stimulus of success to bring out their best efforts. But 
the thoughtful man wants the bare truth. To him the 
pessimist is a nuisance and the optimist an object of 
distrust. We believe that the intelligent American 
public can safely be told the whole unvarnished truth; 
that it will not be so greatly depressed by adverse news 
nor so highly elated by our successes that its determina- 
tion to achieve a speedy victory will be tempered in the 
least. 

On the 4th of July there was a mighty splash in the 
waters of the Atlantic and the Pacific, when nearly half 
a million tons of American hulls slid down the ways. 
It was a wonderful event and well worthy of wide public- 
ity. But we must not for a moment think that every 
day is witnessing a launching on so grand a scale as this. 
Recently it was announced 


It will soon reach a total of a million and a 
To keep this army supplied will require a 
There have been various estimates 


other side. 
half men. 
great many ships. 
as to the amount of tonnage per man required to main- 
tain our army abroad. These estimates run as high as 
seven tons per man. Three tons per man is a very 
conservative estimate (although Secretary Baker puts 
it at two tons). And on the basis of three tons we find 
that it will take four and a half million tons of shipping 
to keep an army of a million and a half men supplied. 
Adding this to the shortage, above noted, we have a net 
shortage of 7,558,271 gross tons in the world’s shipping, 
excluding, of course, German and Austrian merchant 
shipping. 

These figures bring us up to the first of the present 
year. In the meantime, however, there has been a 
great deal of building activity in this country and in 
Great Britain, and at the same time the submarine sink- 


June 30th, would make a line of wrecks 100 miles long 
with a space of but a dozen feet between the stern of one 
wreck and the nose of the one behind it. In our picture 
we have shown these wrecks in two lines, stretching as 
far as the eye can see, and we shall have to leave it to the 
imagination to carry these lines out for the full 50 miles. 
Alongside of them is a single line of completed ships of 
the same length, representing the four million tons of 
shipping built in the same period. Roughly, the losses 
were twice as great as the buildings in the same period. 
However, the buildings should have been three times as 
great in order to have brought the world shipping up to 
its condition at the outbreak of the war. In other words, 
instead of a single line of fabricated ships 50 miles in 
length, we should have had two additional lines of such 
ships. The extra two lines are indicated in the drawing 
by phantom ships. The drawing then gives us some 
idea of the appalling work of the submarine, and of the 

splendid achievements of our 











that we are sinking submar- 

ines faster than they can be ‘ 

built; also, that we are r ‘ A 
launching ships faster than a 2 ace 
they are being sunk. This, f tia al 
however, does not mean that Pes t mh 
the ocean transportation dif- ah tons 
ficulties have all been solved. 5 
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of the past which have yet to “ 
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shipbuilders, and at the same 
; Bak time, of the crying demand 
> mt, for ships which still besets us. 

In assuming that three 
tons of shipping is required 
to maintain each of our 
soldiers in France, it is im- 
ais portant that the public actu- 
© | ally visualize this figure. A 
gross ton occupies a hundred 
cubic feet of space in a ship. 








a general survey of the ship- 
ping situation from the time 
the war broke out up to the 
present day, and look the figures squarely in the face. 
But figures mean little. It is hard to retain them unless 
one can get a mental image of the story that they tell. 
And so we have attempted to visualize the shipping 
situation by graphic comparisons. The accompanying 
drawings are based on data compiled by the National 
Committee of Patriotic Societies. 

A few months ago a bulletin was published by this 
Committee which gave a general survey of merchant 
shipping from August Ist, 1914 up to the last day of 
December, 1917. It was shown that during 1917 sub- 
marines of our enemies destroyed about 6,000,000 gross 
tons of merchant shipping, while in the same year the 
production of our Allies was but 2,703,355. The net loss 


due to all causes from the beginning of the war, after 
allowing for the additions made by seizing interned 
German and Austrian ships, amounted to 3,058,271. 

We are endeavoring to maintain a large army on the 


To keep our armies in France supplied 300 cubic feet of shipping must be reserved per man; 


300 cubic feet equals 80 flour barrels 


ings have been going on. If we add the submarine 
destruction for the past six months to the total for 1917, 
we get a figure of a little over 8,000,000 gross tons. The 
American production of seagoing vessels in this time 
amounts to 823,872, and the British to 763,242—or a 
total of 1,587,114, which added to the production of 1917 
gives us a grand total of 4,290,469. It will thus be seen 
that the sinkings for the first half of the present year were 
considerably in excess of the buildings; so that the 
present shortage amounts to a little more than 8,000,000 
tons. 

We have tried to express these figures in one of the 
accompanying drawings by actually picturing the vessels 
sunk, along with those built and yet to be built, in order 
to make up the shortage on July Ist, 1918. If we take as 
our standard unit the fabricated ship, which has a gross 
tonnage of 5,500, with a length of 343 feet, we shall find 
that the submarine sinkings for the 18 months ending 


We are not apt to think of 
volume or capacity in cubie 
feet because the cubic foot is 
not a unit of measurement that the man in the street is 
familiar with. One of the best measures of bulk that is 
in very common use is the flour barrel. This measures 
3.75 cubic feet; and it will give a person a far better idea 
of the meaning of 300 cubic feet when he is told that it is 
equal to 80 flour barrels. If, instead of transporting a 
man’s equipment in a ship we had to transport it in motor 
cars, we should find that it would take three light delivery 
trucks, such as illustrated, each bearing a ton of weight 
with a’bulk represented by 27 barrels. This does not 
mean that the needs of a man for a whole year will occupy 
only 300 cubic feet, but that this much shipping space 
must be devoted continuously to every man in our over- 
seas army. 

When we multiply this by a million and a half, it is 
next to impossible for the mind to grasp the full extent 
of the capacity required. Suppose the army were to be 
supplied by rail instead of by ships; 450,000,000 cubie 
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feet of space would have to be 
provided. This would take 183,- 
823 large box cars, and would 
make 15 trains, each long enough 
to extend from New York to 
Philadelphia. In our illustration 
of the 15 trains, the eye sees about 
one mile of trains. We must 
make the mental calculation of 
multiplying the vast capacity 
shown in this picture by 90 in 
order to get an idea of the amount 
of space that is in continuous 
service to keep an army of a 
million and a half men supplied. 
Indeed, it is very probable that 
before the year ends we shall have 
an army of fully 2,000,000 men in 
France, making the shipping 
stringency even more acute. 

But even if we disregard the 
tonnage necessary to keep our 
army supplied, there is still today 
a shortage of 3,216,775 gross tons 
to be made up. ‘ 

The accompanying diagram il- 
lustrates the efforts of British and 
American shipbuilders during the 
past six months to overcome the 
destruction caused by the German 
submarines. By the end of Jan- 
uary we had built 118,784 tons only to lose in the same 
month 353,457—or a net shortage for the month of 
234,673 tons. Month by month we have struggled to 
overcome the losses of the submarines, but it was not 
until May that the buildings actually exceeded the losses 
by asmall amount. The buildings in June were slightly 
less than the construction for May. Just what the 
submarine losses were for June has not been given out 
at the time of writing, but assuming it to be 350,000, or 
slightly less than that of May, we find ourselves at the 
end of six months barely holding our own against the 
submarine with half a million tons to be made up before 
we can come back to the condition at the first of the year. 
And we have still far to go before we reach the condition 
of shipping that existed before the war started. This 
goal is represented by the line at the top of the diagram. 
Incidentally it is estimated that with proper facilities 
one man can build 20 gross tons of steel ships per year. 

There is a great deal of confusion about the meaning 
of tonnage. It is customary for American builders to 
announce their construction in terms of dead weight tons. 
The British report losses in terms of gross tons. But a 
dead weight ton is roughly 1.6 times a gross ton. Con- 
sequently we must reduce the amount of our launchings 
by 37.5 per cent before we can compare them with our 
sinkings. It is a pity that our Shipping Board does not 
use the same ton that the British use; for, American 
figures are apt to prove misleading. 

In this connection it may be well to explain just what 
The Department of Commerce, 
gives the following definition of gross, net, and dead- 
weight tonnage: 

Gross Tonnage.—Gross tonnage is the ordinary record 
of the tonnage of merchant vessels and is the internal 
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The upper line shows where our merchantship construction would have put us each month, had 
not the U-boats dragged us down to the level of the lower line 


cubic capacity of the vessel divided by 100; that is, a 
gross ton is 100 cubic feet measured inside the frames of 
the space devoted to the carriage of cargo or passengers, 
or is otherwise inclosed. “_ 

Deadweight Tonnage.—Deadweight tonnage is the 
ordinary method of expressing the commercial value of a 
cargo vessel for purposes of charter or purchase, and it is 
intended to be a measure of the cargo carrying capacity. 
It is arrived at in this way: The displacement of a vessel 
at any time is her actual weight in tons of 2,240 pounds. 
The deadweight tonnage is the difference between the 
displacement of the vessel when light and when fully 
loaded, but with no crew, stores, water, or fuel on 
board. So that in order to arrive at the carrying capac- 
ity in long tons of a vessel you must deduct from the 
deadweight tonnage, so-called, the fuel, the weight of 
water, crew, and stores—and ballast, if any. 

Net Registered Tonnage.—The net registered tonnage is 
the measure of volume also; it is the gross tonnage, less 
the space occupied by the engines and boilers plus 75 
per centum, plus the space occupied by the crew, and 
some other detailed deductions, but it is supposed to be 
the basis for port dues and canal dues. 


The Current Supplement 


CIENTIFIC men are prone to build ingenious theo- 

ries on phenomena where definite facts are lacking, 
and trust to the positiveness of their statements, and 
to their standing in the scientific world to “get away with 
it’’, as the man in the street would say. Theories in 
regard to geologic time are notable in this respect; and 
the evidence on which some of them have been based is 
discussed in an article on Variable Atomic Weights in 
the current issue of the Scientiric AMERICAN Svup- 
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PLEMENT, No. 2222, for Aug. 
3d. Enthusiasts for prohibi- 
tion, taking advantage of our 
disturbed conditions, insist on 
injecting their propaganda into 
publie affairs; but even if they 
are successful in prohibiting the 
manufacture and sale of liquor, 
it will be a long time before laws 
alone will change long established 
habits, and we may fully expect 
that many people will undertake 
to make their own liquor. In 
some sections of the country this 
has been done for many years, 
in spite of strenuous efforts by 
the government to root out the 
industry. An article on Moon- 
shine Land gives an account of 
illicit whiskey making in the 
mountains of the South, and it is 
illustrated by a number of photo- 
graphs. What the Road Really 
Costs considers the good roads 
question from a new and original 
point of view. The Red Sun- 
flower tells the story of the 
development of a new and highly 
decorative variety of a really 
attractive flower that receives 
but scant general attention. A 
large number of unusually pleasing photographs will 
give many a new impression of the sunfiower. The 
paper on Radiation and the Electron is concluded in this 
issue. Banish the Barberry calls attention to the danger 
introduced in wheat lands by a quite common plant, 
and is accompanied by several cuts. A New Form of 
Mounting for Large Reflectors illustrates and describes a 
mechanism that will be of interest to astronomers. 
The valuable article on The Heavy Oil Engine is con- 
cluded. Other articles of interest include A Frequent 
Cometary Visitor, accompanied by a diagram; Geological 
Structure in Relation to Magnetic Disturbance and Zir- 
conia and Zirconia Apparatus. 


Substitute for Sugar for Sweetening 
Soft Drinks 


SUBSTITUTE for sugar for sweetening soft drinks 

has been discovered by the Bureau of Chemistry of 
the Department of Agriculture, and will be given free to 
the industry in the hope that it will assist in the conserva- 
tion of sugar. The Bureau is prepared to furnish bottlers 
with sweetening formulae that will allow the actual sugar 
content in soft drinks to be cut to 50 per cent or less, and 
at the same time will preserve the customary taste and 
quality of the beverages. Starch sugar, starch sirup, 
maltose sirup and honey are the bases of the substitutes 
used. ~ 


The Bureau’s specialists have coéperated with bottlers 


in using these to sweeten and give body to soft drinks. 
Their favorable opinions of the results have been sus- 
tained by four tasting juries made up of representatives 
of the bottling industries, bureau experts, representatives 
of flavoring extract manufacturers, and women and 
children representing the consuming public. 
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It takes 4,500,000 gross tons or 450,000,000 cubic feet of shipping to keep an army of 1,500,000 men supplied. This is equivalent to 15 freight trains, each 90 miles 


long, reaching from New York to Philadelphia 
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Mechanical Equipment of the Farm 


Latest developments in agricultural machinery and practical suggestions for the farmer 


Conducted by HARRY C. RAMSOWER, Professor of Agricultural Engineering, Ohio State University 








Left, doubling up in corn planting time 


Motorizing the Farm 
y HILE the layman may still be inclined to smile 
when the question of completely motorizing the 
farm is mentioned, the photographs shown on this page 
stand not as the 
work of a 
but as the practical evidence 


of the 
dreams. Not an 


expe ri- 
mental dreamer 
realization of those 
operation 
shown that cannot be satis- 
factorily, and it is believed 
economically, performed by 
means of the up-to-date 
farm tractor. 

For many years the tractor 
has been successfully used for 
plowing, disking and harrow- 
Ing Now one company at 
least has given to the world 
a tractor that may be used 
not only for these operations 
but also for other tasks which 
have not yet been touched 
by the tractor on the average 
farm 

It is 


to draw a 


feasible 
drill 


harrow, 


thoroughly 
large grain 
with a smoothing 
roller-crusher or other tools 
behind it A task somewhat 
newer is shown when two 
corn planters are connected 
and drawn by the tractors. 
A four-row planter will be 
very This 
tractor can be used economi- 


in use soon. 


cally when it supplants four 














A new style tractor of all work for the farm 


center, showing how the mower as well as the wagon and loader may be drawn with 


the operator riding the drill 


piece of work can be done with the corn at a fair height. 
The speed of the tractor can be controlled within wide 
limits to a greater degree of satisfaction than can a team 
of horses, and, as our cut shows, practically all of the 


the tractor 








right, drilling and harrowing in one operation, 


the latter will soon be forthcoming) cutting hay may 
Many farmers now use the 
Here, 


be performed economically. 

tractor to draw the wagon when loading hay. 

again, is a four-horse job, beyond all question. 
The tractor shown in these 





_ 





illustrations is a new model 
| adding features not 
common to the average farm 
tractor. It is equipped with 
an electrical starting device 
and with electric lights which 
make it possible to carry on 
many field operations during 
the night time if the exi- 
gencies of the occasion de- 
mand. It is light in weight, 
3,380 pounds, yet has good 
traction virtually all 
of the weight is on the trac- 
tion wheels. 

Light as is the machine 
described, however, it has 
to give place in this respect 
to the other machine which 
The constant 
tendency to turn to the light- 
weight tractor for the use of 
the average farmer (and 
by the way, it is the average 
that counts) is further em- 
phasized by the appearance 
of this relatively new design. 
This tractor has been eagerly 
awaited by thousands of 
only re- 
cently available for distribu- 
tion in the States. It weighs 
only 2,700 pounds and is sup- 


many 


since 


we show. 


farmers. It was 








horses, as it is doing here. 
‘The same tractor is shown 
in another figure drawing 
a two-row cultivator. While there may be some question 
as to the possibility of doing a first-class job the first 
time over it is probably as easily done as with a horse- 


drawn two-row implement. A thoroughly satisfactory 


A tractor design that is different; weighing 2,750 pounds, the machine pulls two 14-inch plows 


operator’s attention may be given to the cultivator; 
the tractor will make few demands. 
Haying operations are still largely performed by 


horses. Yet with an eight- or ten-foot cut mower (and 


posed to draw two 14-inch 
plows. The engine is rated 
at 22 horse-power at a speed of 1,000 r. p.m. It has 
three speeds forward—14, 234 and 6% miles per hour 
with engine running normal. It remains to be seen how 
satisfactory it will be in the hands of the user. 
































The all-round tractor in use with a cultivator 


Night farming to get the maximum tractor efficiency 
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A Hundred Per Cent Efficiency in 
Street Car Loading 

OW do you act when you are one of a 

hundred or two hundred persons 
waiting, late in the afternoon, to catch the 
first street car that will take you home? 
Probably you follow the time honored 
custom of crowding to the spot where you 
think the car will stop, and then con- 
gratulate yourself when you ride away with 
one foot precariously perched on the step 
and one hand clinging to a railing. 

In Detroit, however, they have learned 
a better method. Every afternoon, at the 
plant of one great motor company, between 
30,000 and 40,000 employes are loaded on 
the street cars at five loading stations be- 
tween 3.30 and 4.45—and every one gets a 
seat. So well does the system work, and 
so remarkable is the feat of loading an 
hundred 


average of four persons per 


minute over a period of an hour and a 





quarter, that street railway officials from 





Making Group Photographs of 
Machinery Parts 

HE preparation of illustrations for a 

machinery catalogue is more than a 
mere matter of photography: it calls for 
no mean skill in staging the various parts 
and the descriptive text so as to secure the 
most striking results with the minimum of 
effort. 

How such work is done is briefly told in 
the accompanying illustration, which de- 
picts the photographing stand employed 
by the photographers of a_ well-known 
automobile manufacturer of Toledo, Ohio. 
The stand carries two platforms, one for the 
parts to be photographed, and the other for 
the camera and its operator. Light is 
furnished by four Gooper-Hewitt mercury- 
vapor tubes, hung underneath and near the 
edges of the platform. The greenish light 
of these tubes,. as is well known, has 
splendid actinic properties, and as a result 
the exposure necessary is reduced to a 








all over the country are making a Mecca 
of Detroit to see with their own eyes how 
this remarkable achievement is carried out so effectively. 

In effect the scheme is a fairly simple one, albeit 
it involves coéperation between the street railway com- 
pany and the motor company. No power on earth could 
handle 30,000 men and women without confusion if they 
were all turned loose at one time to catch the first car. 
Therefore, the plan of ‘‘staggered hours” has been 
evolved. That is, the employes, instead of all ending 
their day’s work at the same time, are dismissed in groups 
at short intervals beginning at 3.30 and ending at 4.45. 

The street railway, on its part, has adopted a system 
of loading that enables it to handle 30,000 people in an 
orderly manner where, under the hit-and-miss plan, 
endless confusion, with loss of many fares and frequent 
fights, previously occurred in loading 15,000. The 
employes, on arriving at any of the five loading points, 
form in a double tine facing the approaching cars. The 
cars are run in twos, a motor car and a trailer, with an 
employe stationed at the entrance of each to collect 
fares. Those in the line nearer to the track enter the 
front car while those in the other line enter the trailer. 
In thirty seconds, on an average, the two cars are loaded; 
the guard cuts the line off with the last passenger that 
should enter; the dispatcher gives the signal; and away 
the cars go, to be replaced immediately by two others. 
And so the game goes on, until the last car has been 
filled and started, and the last man on the lines has been 
taken care of 

Those desiring tc enter the cars are of course required 
to do their part by forming lines. When the scheme was 
first put into effect some employes of the motor company 
refused to conform, and not until several were discharged 
At present, however, 
the process of education has proceeded so far that any 


did attempts at cheating cease. 


trouble maker is promptly banished and sent to the end 
of the line. 
when the presence of several policeman was necessary to 
prevent daily riots. 
of so conducting themselves as to get the best service; 
they even realize the justice of stopping the loading be- 
fore every seat is taken in order that additional passen- 
gers may be picked up and carried comfortably on the 
way down town. 

The plan of “staggered hours”’ is of course essential 
The resulting 


This is in contrast with previous conditions, 


The men recognize the desirability 


in successful loading on a large scale. 


Where 30,000 workers get seats in an hour and a quarter 


service, however, is so good that the scheme will probably 
soon be put into effect in other places. In Washington, 
for instance, nearly 50,000 government employes are 
dismissed daily at 4.30. In spite of the fact that the 
company increases the number of cars in service from 
270 at 3.15 to 545 at 4.45, standing room is at a premium. 

















Arranging machinery parts under the gaze of 
a large camera 


It is estimated that with staggered hours and with dis- 
missals from 4 to 4.45, equally good service could be 
given with 390 cars, or every person seated with the 
present number. Incidentally, by cutting down the 
“peak load” in current consumption, a large amount of 
coal (estimated at some 600 tons a year) could be saved. 


rinimum. 

The machinery parts are shifted about 
on the white cardboard table below the camera until the 
proper arrangement is secured. If desired, descriptive 
text in the form of printed slips of white paper can be 
placed next to the part described, and in that manner 
much time and labor is saved since one photograph makes 
for a complete catalogue page. The boundary of the 
photograph is marked by black wooden strips, and the 
camera operator focuses his instrument so as to take in 
all the platform below within the markings. 


The Cine-Motor—Touring “Movies” Equipment 
of the British Government 
By Fred. A. Talbot 


OR the dissemination of information concerning the 
war in the remote villages and hamlets, the people 
of which are too meagre in numbers and too scattered to 
support a permanent established moving picture theater 
in their midst, the British Ministry of Information has 
designed a special type of touring cinematograph instal- 
lation, constituting a complete outfit for the projection 
of animated pictures in the open air at night. The 
screen, of the portable collapsible type, is erected upon 
any suitable site, such as the facade of a buiiding, or 
upon the village green, although, if the weather be 
inclement, it can be set up in a convenient building such 
as the parochial hall. But it is designed essentially for 
open-air projection, the screen being of sufficient size to 
permit a maximum picture 25 feet in width being given, 
with the projector disposed from 100 to 120 feet distant, 
thereby enabling the show to be viewed with ease and 
comfort by a large concourse of people. As a matter of 
fact, in some instances, an audience from 15,000 to 20,000 
people has already been recorded, and the images have 
been readily seen with all brilliancy from the remote 
fringes of the crowd. 

The touring installation is not intended to compete 
with the established picture palaces, nor does the itiner- 
ary carry the outfit into the large towns and cities, al- 
though under certain conditions, such as the provocation 
of interest in war loans, it has been utilized for raising 
the enthusiasm of the public by giving suitable demon- 
strations in public squares. Its objective is the extreme 
rural settlement, far removed from the community, the 

(Concluded on page 99) 


























The cine-motor—a traveling motion-picture show—which permits Tommies 


A complete set of tools is carried along with the cine-motor, so that 
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to enjoy the latest in “movies” repairs can be made in the field 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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A Lamp That Burns Out Without 
Breaking Down 

NE of the great drawbacks of the in- 

eandescent lamp has always been the 
fact that a single break in any part of the 
filament renders the whole outfit worth- 
less, no matter what the excellent con- 
dition of the rest of the filament and the 
attachments 4 Los Angeles inventor, 
a 


circuit lamp which remedies this 


Rider, has developed an auxiliary 

The lamp is of the later type in which 
the filament is in several sections, con- 
nected in series with one another through 
metallic holders. It is made up with a 
double supply of filaments—if six threads 
are to burn at once, the bulb contains 
12 threads. These threads are paired off 
with a live one and a dead one; and when 
the live one breaks, the dead one at once 
and automatically comes to life to take its 
place 

The modus operandi is shown in our 
drawing, where A and B are contacts of two 
corresponding threads, B being originally 























Wanted: Maps and Drawings of 
Towns Held by Germans 
HE War Department desires photo- 
graphs, drawings and descriptions of 
bridges, buildings, towns and localities 
now occupied by the German forces in 
France, Belgium and Luxemburg, and in 
that part of Germany lying west of the line 
running north and south of Hamburg. 

At the request of the War Department 
the Council of National Defense has asked 
the several State Councils of Defense to 
secure all possible material of this char- 
acter. A large quantity of material is 
desired, and may be sent without sorting 
or without any attempt to avoid duplica- 
tion. It may not be practicable to return 
the material to contributors. 

All such material should be sent by 
parcels post or express to Col. A. B. Coxe, 
1156 15th Street, N. W., Washington, D.C. 


Unique Means for the Removal of a 
Single Bale of Cotton from a Pile 
By Rozel Gotthold 








alive and A dead. The contact and fila- 
ment A are in circuit only through con- 
tact A’, and this in turn only through 
contact with B. As long as the filament 

connected with B is whole, B is held away from A’; 
filament B burns, and filament A does not. But 
when B’s filament snaps, B falls into contact with A’; 
the filament attached to A then takes its place in the 
circuit instead of B, and the lamp does not fail. In 
fact, the lamp burns until both threads of a single pair 
have snapped; so in a six-filament lamp, it is possible 
for seven breakages to occur before the lamp is put out 
of commission. 

A further development of the same idea is a variable 
candle-power lamp. In our drawing, C represents a 
contact which is not ordinarily in circuit at all, but which 
can be thrown in by a hand switch, operated from the 
base of the bulb. The resulting increases in illumination 
gets away from the rigidity which has been an inherent 
defect of the electric light. 

Our first picture shows a lamp corresponding to the 
ordinary four-filament affair, with four substitute 
filaments like B, and four reserve filaments like C. It 
is possible for eight threads to break without incapacitat- 
ing this lamp, while four can give out without affecting 
the ability to double its light at will 


Grinding Track Switches to Make Them Silent 

T is inevitable that there should be great wear and 

tear on the rails of a street-car track, especially at 
switches and cross-overs. Indeed, so great is this wear 
that a considerable unevenness results after a while, 
and as a result the rolling stock is badly shaken in passing 
over switches and cross-overs. The noise and rattle of 
the street-cars is often most objectionable. 

A remedy for uneven switches and cross-overs is 
grinding. Many methods of grinding street-railways 
rails are in use, ranging from the simple grinder shown in 
the accompanying illustration to an elaborate three- 
wheeled vehicle astride the track, provided with an 


The auxiliary circuit electric lamp with reserve filaments, and a 


diagram showing how it works 


adjustable grinding wheel which can be raised or lowered 
over one rail. The type depicted consists simply of a 
quarter-horse-power electric motor mounted in a hooded 
two-wheeled vehicle, driving a six-inch grinding wheel 
through the medium of a flexible shaft. Current for 
the motor is secured from the regular trolley wire by 
means of a bamboo pole fitted with a metal hook to 
which is connected a flexible wire, and a contact plate 

















Track grinder consisting of electric motor and 
flexible-shaft driven wheel 


which is laid on the nearest rail to complete the circuit. 

The simple type of street-railway grinder, while not 
possessing the precise adjustments of the three-wheeled 
type, has this much to recommend it: To allow a car to 
contact plate and grinding wheel. Obviously, this is 
far simpler than removing the heavy three-wheeled 
vehicle from its position astride the track. 


HERE are to date 124 storage com- 

partments in the public cotton ware- 
house at New Orleans. Each is about one 
hundred feet long, each holds 1,600 bales 
of cotton. These bales are piled 10 and 20 high, and 
the entire warehouse has a storage capacity of 200,000 
bales. Yet every bale keeps its identity intact from 
the moment it arrives to the time it leaves the ware- 
house for shipment; and any single bale may be located 
at any time, in any part of the warehouse, within three 
minutes. And within another three minutes that same 
bale may be “rooted” out from a 20-high stack of 
bales, without even disturbing the other bales in its 
vicinity. 

This is done by means of an ingenious machine called 
a “bale puller,” built in 1915 especially for use in the 
New Orleans warehouse. The ‘“‘bale puller” is made of 
steel. It has an A-frame and a heavy cross-beam of 
steel, to the ends of which are attached great iron 
hooks. At the center of the beam is a cable with a break- 
ing strain of about fourteen tons. Another cable joins 
the entire bale puller to the traveling crane overhead. 
When the signal is given to ‘‘root” for a bale, the ma- 
chine is forced up against the pile of cotton, and the two 
great hooks are thrust into the pile, reaching to the very 
back of the bale to be removed. This is easy, as cotton 
is piled like bricks in an arch, with the bale above over 
a wide crevice at the side of the bale below. 

The craneman presses the lever, there is a pull on the 
cable of varying weight, as much as 4,000 pounds 
sometimes being required to remove a bale, the cross- 
beam pulls out the two great hooks, and the bale falls 
from its place, leaving the rest of the pile intact. Root- 
ing for a bale by means of the bale puller requires three 
minutes of time and two workers, the craneman and the 
groundman, as against a half hour of time and five men 
to do the work by hand. . . 

The New Orleans Public Cotton Warehouse is the 
only one in the world equipped with this ingenious 
machine. 
































The bale puller in position and ready for work 


A bale of cotton pulled from beneath a huge stack 
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Potatoes are O. K. 


The Food Administration says so. Use 
lots of them, they want you to, especially. 


And does anything taste better? Think 


of a big mealy baked potato—with a 
lump of butter, pepper, salt and paprika. 


And what cooking does for raw potatoes it does for 
“raw” tobacco—gives flavor. Burley tobacco— 
toasted—has made Lucky Strike cigarette famous. 
It’s toasted. 





































































































































































































































































































































































































































































































































































































































































































































































































































































































Save the tin-foil ‘trom Lucky Strike 
ind give it to the Red Cross. 
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not the name 


of a thing, 





but 


the mark of 


a service 


























MAZDA is the trademark of a 
world-wide service to certain 


lamp manufacturers. Its pur 

**Not the name of a thing, pose is to collect and select scientific and 
but the mark of a service’’ _ practical information concerning pro- 
gress and developments in the art of in- 
candescent lamp manufacturing and to 
distribute this information to the com- 
panies entitled to receive this service. 


MAZDA Service is centered in the 
Research Laboratories of the General 
ElectricCompany at Schenectady, New 
York. The mark MAZDA can appear 
only on lamps which meet the stand- 
ards of MAZDA service. It is thus an 
assurance of quality. This trademark 
is the property of the General Electric 
Company. ann 





A MAZDA Lamp for every purpose 





I; RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY 














Every Machine 
A Hard Worker 


The machine with a Veeder Counter is 
an assured hard worker, because ycu can 
insist that it produce to the best of its 
capacity—by actual count of production! 


If it’s a really needed machine, it needs a 


feeder 


COUNTER 


The Rotary Ratchet Coun- 
ter shown at left counts re- 
ciprocating movements of 
the lever, corresponding 
with the operations of your 
machine. Most adaptable 
for small machinery and 
experimental work. 
Price, $1.50 


Bessemer Power |r 
the Song Pull 


NY manufacturer who re- 
quires low price continuous 
power, and who has not invest- 
igated Bessemer Oil Engine 
power, is perhaps paying more 
for his power than is necessary. 
Because ,Bessemer power is 
cheap. Let us give you figures 
showing a comparison between 
your present costs and what your 
costs will be with a Bessemer Oil 
Engine. From 15 to 180 H. P. 


The Bessemer Gas Engine Co. 
Grove City, Pa. 


14 York Street 





The exact counter you want for any type 
of machine will be found in the Veeder 
booklet; may we send you a copy? 


THE VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn 
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| Bombing Planes and Their Targets 
(Concluded from page 86) 
Morane-Saulnier, on the other hand, is of 
| more conventional design. It is also twin- 
lengined and of the tractor type. It is 
provided either the rotary Rhone 
engine or fixed Hispano-Suiza. The Cau- 
dron, if anything, is better known than the 
| two foregoing types, having been employed 


with 





by the French, British and Italians for 
}some time back. It is equipped with two 
rotary Rhone engines carried in small 


nacelles between the planes, on either side 
of the nacelle. No 
em ployed; instead, four outriggers running 
|}back in line with the engines carry the 
tail members while the lower pair acts as 


central fuselage is 


landing skids 


The Voison bomber is, perhaps, the 
pioneer type of bombing plane, dating its 
service in this branch of aerial activity 
back to the uncertain days of 1914. In 
general appearance the Voisin has main- 
tained its original characteristics. It is 
provided with one engine mounted at the 
rear of the nacelle, driving a propeller. 
A fixed Peugeot, Renault or Salmson engine 
is employed. The balanced rudder 
balanced elevator are carried on four out- 
riggers which terminate in a vertical chisel 





and 


| edge. 
The Breguet is a bomber of the pusher 
equipped with a single Renault 
engine. It has outriggers of the Caudron 
type, more or less. The gasoline tanks are 
| carried on either side of the central nacelle, 

which is quite characteristic of this type. 

Of late the British have made use of A.V 
Roe bombing planes which, in general 
;appearance, are somewhat suggestive of 
| the Handley-Page, althoughsmaller. This 
|type has a central fuselage, and twin 
engines arranged in small nacelles on either 
Green or Rolls-Royce 





type, 


side. Sunbeam, 
|engines are used. 
| Turning from the bombing planes to the 
| bombs, latter, after all, are the 
| business end of all bombing operations 
| while the former are but the means to the 
| end, we find.that remarkable progress has 
been made. In the early days of the war 
the bombs quite small. Airmen 
merely raised them over the edge of the 
airplane and dropped them on the target, 
sighting with the naked eye. But with 
the necessity for greater accuracy and with 
the ever-increasing size of the bombs, it 
became necessary to devise accurate bomb 
sights and positive bomb-dropping gear. 
Bomb-sights have been covered at length 
in these columns on previous occasions, 
especially the Goerz sight employed on the 
German Gotha planes. As for bomb 
dropping gear, it is sufficient to state here 
that these vary greatly in design, ranging 
from the bomb racks of the German 
machines to the elaborate superposed bomb 
racks of some Allied machines. In the 
earlier bombers the missiles were released 
vertically, whereas current practice is to 
release them horizontally in line of flight. 

From the beginning of the war the Ger- 
mans have employed special airplane 
bombs rather than artillery shell as have 
the Allies. And this practice, be it ad- 
|mitted, has been quite correct. For 
artillery shell must need be designed with 
a high percentage of the weight devoted 
to the steel container of the explosive, in 
lorder to meet the factor of weight as 
called for by ideal ballistics. In aerial 
| work, on the other hand, the main requisite 
is explosive effect, and the matter of bal- 
listies can well be relegated to second place. 
Thus the Germans are employing acrial 
bombs whose explosive content represents 
|60 per cent of the total weight, while in 
| their 77mm. shell the explosive is but 5 per 
cent of the total weight. 

The German bombs, to give their authors 
due credit, are well designed, with torpedo- 
jshaped bodies and tail fins. The latter 
| prevent the missile from tumbling during 
flight, keep it nose-on toward the target, 
and give the missile a slow rotation. The 
bombs are made in many sizes, with the 
largest of 100, 200 and 600 pounds, approxi- 
mately. The fuse employed is ingenious, 
and can readily be changed by the bomber 
from a contact or impact fuse to a time 
fuse. When the Germans attack such 
establishments as railroad stations, arsen- 
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als, villages and so on, they make use of 
the time fuse setting, so that the explosive 
gets in its greatest damage. Against living 
targets and light material, so to speak, use 
is made of the impact setting, so that the 
bomb fragments are scattered far and wide. 

Of particular interest is the accompany- 
ing drawing which indicates the various 
sizes of bombs employed by German 
bombers, together with corresponding ar- 
Below each bomb and shell 


tillery shell. . 
explosive 


appears a comparison of the 
content of the two, indicating at a glance 
the marked advantage of the specially 
designed acrial bomb as compared to the 
adapted shell. 

It must not be that the 
Germans have a monopoly of aerial bombs. 
While the Allies did make use of adapted 
shell during the earlier stages of bombing 
they long developed 
aerial bombs 


supposed 


work, have since 
suitable which are 
effective, as the inhabitants of Essen, 


Coblenz, Mannheim and Frankfort know 


quite 


only too well. 

Bombing is being carried on extensively 
by both sides just now. Each side raids 
the other almost nightly, for it is prac- 
tically impossible to prevent enemy air 
raids. The only defense is to raid the 
enemy; it is case of ‘tit for tat’’; and 
where he drops one bomb on your side 
you must drop two, three or ten on his 
until he has had enough. The various 
anti-aircraft defenses are of some value, 
although they fail to prevent raids from 
being at least partially successful over a 
given period. What is, more, enemy air 
raids, if they are to be combated properly, 
unfortunately tie up a certain number of 
machines for patrol and combat work, 
which are thus unavailable at the front. 
With a view to lessening the number of 
machines required for anti-aircraft work, 
the Germans and the French, and most 
likely the British, have tried using steel 
nets suspended from kite balloons for en- 
snaring raiding The scheme, 
according to reports, has not been success- 
ful; in the specific case of Paris the nets 
have proved a flat failure. The main 
trouble appears to be the expanse of the sky, 
only a small portion of which can be screened 
off even with the largest of steel nets. 

The two sides during the past three 


airmen. 


months have concentrated on their work | 


of reciprocal bombardment. Important 
railroad stations, aviation fields, munition 
depots, barracks, storehouses, industrial 
establishments, seaports, interior cities— 
all these are receiving more and more 
attention. Most of the raiding is at 
night, although during big offensive opera- 
tions the bombing is carried out in daylight. 
During the Piave battle in particular, the 
bombing planes were employed to aid the 


defense, acting as long-range artillery. 
Bridge after bridge thrown across the 
swollen stream by the Austrians, was 


blown up by Italian bombers. 


Telephone Tangles 


(Concluded from page 87) 


it may be hung to an adjoining wall by 
brackets and loops specially designed for 
this purpose, or it may carried across an 
open space on metal uprights—which in- 
cidentally afford opportunity to connect 
wires leading in to the various instruments 
served from the cable, or it may be treated 
in a variety of other ways. When a new 
eable is called for, a little more latitude 
may be exercised in its location, but the 
additional problem must be met of re- 
routing and reconnecting the wires in 
the temporary terminals. That the tem- 
porary installation cannot be altogether 
of a flimsy character is indicated when we 
consider that it must frequently remain in 
service for a year or more, while an ela- 
borate and costly foundation for the new 
building is being laid down. 

The men who do this work have by long 
experience become familiar with the way in 
which cable can be handled without 
damage to the interior wires; and they 
know well just how it should be supported 
in order to keep these wires in service. 
Their chief assures us that a volume could 
be written about this aspect of the work, 
but that it would be rather too technical 
to interest the average lay reader. 


| unusual rapidity. 
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Strategic Moves of the War 


(Concluded from page 88) 


the country by its affluent, the Devoli. On 
this water course stands Berat, which, 
until its capture by the Italians, was an 
Austrian base. North of the two rivers 
runs the Skumbi,on which stands Elbassan, 
the capital of the district; this river 
covers the port of Durazzo. When the 
offensive began early in the month the 
Austrians were on the Voyusa and threaten- 
ing Avlona; but 48 hours’ fighting threw 
them back and the Italians reached the 
Semeni. 

In the meantime, the French forces 
were working from the east and, by con- 
verging, drove the Austrians out of Berat, 
which was taken by the Italians. The 
test is now for the Allies to reach Elbassan 
and the valley of the Skumbi about twenty 
miles ahead of their present positions. If 
they succeed, all southern Albania is in their 
hands and there will be free lines of com- 
munications all the way from the Adriatic 
to the Macedonian and Salonica fronts. 
The Austrians will therefore be compelled 
reinforcements to relieve the 
pressure here. 

The latest news reports the Allies only 
eight miles from Elbassan which, as stated, 
is the most important mountain town of 
Albania. Its would assure 
control of the old Roman or main road 
running to Monastir. 

Russia continues to occupy a prominent 
position in war conditions and speculations 
despite the anarchy prevailing in so many 
portions of the vast empire. The latest 
news to date states that, after landing on 
the Murman coast, British forces have 
occupied the port of Kem on the White 
Sea; this town is one of the most important 
strategic points on the railroad that runs 
southward from Murmansk and Kola, 
the ice-free ports of northern Russia that 
are now occupied by the Allies; the rail- 
road extends from the Arctic Ocean to 
Petrograd. 

The port of Kem is on the southwestern 
coast of the White Sea on the Kem River. 
It is more than two hundred miles south of 
Murmansk; if the British made an advance 
by land, they must have moved with 
It is more than probable 
that they came to Kem by way of the 
White Sea to establish a naval base there 
and to have access to the railroad. This 
road is the key to northern Russia and its 
importance to the Allies in their moves in 
Russia cannot be overestimated. Latest 
reports state that American and British 
forces are moving south upon other 
Russian towns and have appealed to the 
population of the Murman peninsula and 
coast, requesting help against the Germans 
and Finns. It is said that at the express 
request of the Russians of the region, con- 
siderable Allied forces are now on this 
coast. There are several harbors that 
are ice free the year round and they are all 
connected by rail with Petrograd. 

In the meantime, the Germans are using 
every effort to secure control of the coast. 
The harbors are needed for submarine 
bases since Zeebrugge and Ostend have 
been rendered practically useless for such 
purposes and are now of little value. The 
British mine fields in the North Sea and in 
the entrances to the Atlantic are making it 
constantly more difficult for the submarines 
to get to sea. There should not be such 
great difficulty in controlling the German 
forces in Russia, as it is stated there are 
only 32 German and 15 Austrian divisions 
there, composed mostly of older and in- 
ferior men. These forces are spread over 
an immense territory from the Black Sea 
to the Gulf of Finland. In Finland 
proper, threatening the Murman railroad, 
is something more than one division; 
but the greater part is not within easy 
reach of the railway. If any material 
movement can be begun in Russia and if 
it can be properly supported by the Entente 
Allies, the Austro-German troops now in the 
country would be entirely inadequate to 
do the necessary work and would have to 
be greatly strengthened if the German hold 
and influence are to continue in the great 
regions that once made up the Russian 
Empire. 
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Coming Back to a Peace Basis | 


(Concluded from page 89) 
at least of a year’s supply? And when we | 
are confronted with the possibility of an 
immense over-supply of labor at a certain 
moment, it not seem like flying in the | 
face of Providence not to the two 
problems together and let each solve the 
other? 

The final problem is that of holding our 
own in the industrial struggle which will 
follow the termination of armed hostilities 
on the field of battle. Germany is planning 
organize that portion of 
which is tributary to her, 
either immediately or by railroads ul- 
timately to be built. And when we have 
counted the 150 millions of the Central 
Powers, the 180 millions of Russia, the 
300 to 500 millions of China, the 300 millions 
of India Burmah which she plans 
eventually to tap, we discover that we have 
here three-fifths of the human race. One 


does 
put 


to develop and 


the human race 


and 


little island, the size of Cuba, filled with 
25 million ten-cents-a-day workers, has 
made and kept Holland rich. What, then, 


Or do we, 
going to 
dollar 


are we going to do about it? 

perhaps, that we are 
build ships, on ten 
against the intelligent Japanese who works 


imagine 
six to wages, 
for 20 cents? 

At the 
as ultimate 
planning his two great Pacific steamers, 
the ‘‘Dakota” and the “Minnesota,” a 
Japanese business agent pointed out to me 


Hill, 


was 


very time when James J. 


a provider as ever lived, 


that Japan would inevitably do the carry- 
western ocean. of the 
reasons, he instanced that repairs costing 
$20,000 to a 


ing on the As one 


Japanese steamer in Seattle 


could be made for $500 on the other end 
of her route. This was in 1912. Taking 
the hint, I invested in Japanese maritime 


proved better 
American war 


and they have 
best 


securities ; 
producers than the 
babies. 

Japan and China are two countries filled 
with low-priced 
workers. They, and perhaps Germany, 
will be more ready for world trade than 
we are unless we use the very simple means 
of restoring the balance which I am going 
to lay down. This is not a plan of bureau- 
cratic regulation from above. Such a plan 
resulted in failure in Russia, alike under 
autocratic, socialistic and anarchic manage- 
ment, and plan spells failure 
wherever attempted. The plan I ad- 
voeate has nothing in common with it. 
It is intended to tide over a crisis in em- 
ployment, to provide a surplus, and to 
promote our general welfare; yet it leaves 
to individuals all specific initiative. 

The price of wheat is now fixed at $2.20, 
a figure which, if perpetuated, would get 
us nowhere in the world’s markets, either 
for wheat or for anything else, since it 
raises the price of everything else. The 
Government should not fix the open price 
of wheat. It should rather be always in 
the market—to buy at a minimum below 
which the price could never fall, to sell 
at a maximum above which the price could 
never rise so long as the Government stock 
held out, Sameer “= bet 

The Government should buy or erect 
great elevators, and act asa price stablizer 
and an accumulator, thus fulfilling a 
function found essential in all organic life. 
The Government price should steadily 
drop, perhaps one cent a month, for ten 
thus ultimately coming to $1.00 a 

The selling price would not drop 
since the object would be to 


intelligent, industrious, 


such a 


years, 
bushel. 
so rapidly, 

accumulate. 
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that, locally in the United States, it 
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basic commodities would benefit only the 
holders of debts and other obligations; 
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wheat at standard delivery prices, would be 
issued for all wheat bought. Wheat 
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cancellation. Nobody would be forced 
to buy from or sell to the Government; 
but the farmer could lay plans years ahead, 
knowing what the minimum price would be. 
It would take a long time to accumulate 
six or seven hundred million bushels of 
wheat; the average price of the grain 
bought in 10 years would be about $1.60 
per bushel. The higher price at which 
wheat would be sold would make up for the 
bookkeeping loss, for wheat certificates 
would be redeemed at face value under the 
current redemption rates. It might easily 
happen that a cer ificate issued at $1.80 
would be redeemed at a time when the 
Yovernment was purchasing at $1.75 but 
selling at $1.85. A thousand-dollar certi- 
ficate representing 555 bushels of wheat 
originally sold the Government would 
bring only 540 bushels. But even if 
there were a loss to the Government in- 
stead of this profit, what would it maiter 
if employment had been furnished, new 
power developed, prices siabilized, danger 
of food shortage avcricd? The farmer, 
guaranteed a high thou, h felling price for 
years to come, would feel encouraged to 
increase his wheat acreage and forced to 
hire helpers and to pay them good wages. 
I have used wheat es an illustration, but 
it is only one i‘em in a general plan << 
at least a year’s supply of ell 
The principal staple 
n be accumulated and storcd 


accumulate 
necessi.ics. 
stuffs that c: 
for a few years are wheat, 
and perhaps canned salmon, canned frvi‘s 
and canned ve; The same reliable 
market would be created for these as for 
wheat. As to every of these items 
there should be gradually falling prices, 
the Government buying at one price and 
selling at another, accumulating great 
stores. After foods come fuel and cloth- 
ing; after these,iron,copper and aluminum, 
zine and lead, silver and gold, 
perhaps lumber and fer‘ilizers and various 
other raw materials. All can be stored, 
all can be bought at one price and sold at 
another. 

Finally, 
proposition—and a 
Among the commodilies 
stabilization I have 
Now silver is the present standard of value 
in all the coun‘rics of cheap labor. These 
countrios must have silver. The world’s 
production of the me‘el for 1916 was 
157,000,000 ounces, of which the United 
States was responsible for 47 per cent, the 
United States and Canada together for 
64 per cent, and the United States, Canada 
and Mexico for 80 per cent. Therefore, 
these low-wage countries which are such a 
menace to our after-war industrial posi- 
tion must us for their silver. 
Coming to us they must pay our price; 
and whatever further grip we need upon 
the situation is afforded by the fact that 
our buying price is the price at which we 
will buy, and which accordingly other 
buyers must meet. 

Let us then fix a minimum price of, say, 
$1.29 an ounce for silver. It might 
further be desirable to raise the price 
gradually to a higher level than this, since 
the actual ratio of production to gold was 
in 1916 only seven to one. The price of 
silver could thus even‘ually be fixed at 
the ratio of 10 to one, or $2.00 per ounce, 
adding $100,000,000 a year above present 
silver values to our wealth. Such a price 
for silver, fixed and enforced by us through 
our ability to buy all that might be offered, 
would raise costs in the countries which are 
on @ silver besis, and competing on that 
basis with us in wheat and other necessities. 
It would raise wages in China and India, 
making these coun‘rics less dangerous 
competitors. Rarely in the economic 
history of the world has there been an 
opportunity to kill two such fat birds with 
one stone, incressing the value of our own 
products and those of our Americen friends 
and European Allie 8, forcing up at the same 
time the wage costs of our raw-product 
competitors. 

With stabilized prices and a policy of 
@eat accumulations, very necessary yet 
taking perhaps a whole generation to 
Tealize, we would create immediately so 
great and varied a demand for labor as to 
Absorb at good wages all the civilians and 


fx or Z 
corn, oats, pork, 
etables. 


one 


manganese, 


more aspect to this 
significant one. 


there is one 
most 
whose price 


suggested is silver. 


come to 
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soldiers freed from their present occupa- 
tions. The steadily falling prices would 
enable us more widely to compete. Other 
highly developed countries with the single 
exception of Japan have all suffered far 
more severely from the war than have we; 
and, owing to their own great needs, they 
are not likely to underbid us in the neutral 
markets. 

The fall in wages under this plan will be 
gradual. It is not the level of wages that 
counts, but their certainty and _ their 
purchasing power. This plan insures a 
demand for labor and a steady equivalent 
in the purchasing power of labor’s recom- 
pense. If, as wheat drops from a $2.20 
level to a $1.10 level, $4.00 wages fall to 
£2.00, they will still buy as much wheat 


and as much of everything else. The 
burden of taxation cistributed over a 
population increasing in number and 


productive power will also relatively fall, 
thus making it easicr to compete. 

If when peace comes we do not find 
employment for all who want it, we shall 
face trouble far more serious than the war, | 
for as to the ul'imate outcome of the latter 
there can be no misgivings. If we do not 
adopt the policy of accumulating staples, 
we shall be unable to sive employment to | 
all until after industry has been readjusted. 
If our prices do not come down, and our 
competitors’ costs go up, we shall not be 
able to compete in the world’s markets 
The suggestions I put forward 
provide for bringing about every one of 
these necessary conditions. 





which 


The Cine-Motor—Touring “Movies” 
Equipment of the British 
Government 
(Concluded from page 93) 


inhabitants of which are denied the 
a movie display 
from one yeer’s end to the other. Indeed, 
there ere thousends of people in the 
British Isles who have never seen the ani- 
mated pictures, ere being intro- 
duced to this development of photographic 
science by means of this touring equipment. 

Each instsllstion is complete,  self- 
contained, nd sble to penetrate to any 
desired district. Touring instellations of 
this type are by no mesns new or novel, but 
the present equipment indicates a new era 
in this croft from the striking steadiness, 
sbsence of flicker, or vibration, end bril-! 
liancy of the pictures, which characteristics 
are achieved by cereful designing and pro- 
portioning of the integral parts. The 
equipment has been built from the designs 
of Captzin James W. Berber, a well-known 
cinematograph engineer, and who from his | 
experience in the army has been enabled 
to realize the difficult conditions which | 
have to be fulfilled, notably trevelling over 
broken 2nd hilly roscs, setting up undue | 
streins in the mech:nism of the truck, and | 
which are likely to be reflected in the} 
resultant projection, unless extreme care 
be observed to mitigate and even to 
eliminate them. 

The general festures of the installation 
may be gethered from the accompanying 
illustrations. The truck comprises a 4-ton 
chassis fitted with a four cylinder 40-| 
horse-power motor, four-speed gear box | 
and worm-driven back axle. In order to | 
ensure the requisite rigidity for the super- 
imposed projecting plant, and to minimize 
vibration effects, the chassis has been 
specially strengthened by transverse bear- 
ers of ample proportions, so that the frame 
is able to support the heaviest weight and | 
strain which are likely to be imposed. 

The body also follows special lines. 
When closed, ready for the road, the vehicle 
resembles the familisr box truck, with its 
wooden sides, roof and back. While the | 
roof is fixed. and of lerge size the sides and 
back sre subdivided and hinged. In this 
way eech side is resolved into four sections, 
two opening upwards, while the two lower 
drop downwards, the back being centrally | 
divided longitudinally after the same lines. | 
By lowering the bottom hinged sections an | 
extended platform is provided on all sides | 
of the vehicle, thus providing the operators | 
with extra space for free movement. The | 
rigidity of the improvised deck extension is | 
assured by the aid of legs attached to eac} | 
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DO 


You know that even the best con- 
crete floor can be permanently 
improved? 


Thousands of Architects, Engi- 
neers and Contractors know it and 


they 
NOW 


Specify Lapidolith for new concrete floors 
to make sure that that they are dustproof 
and weatherproof. 


And they use it on old concrete floors 
which were originally laid before Lapido- 
lith came into general use. 


The action of the liquid chemical, Lapido- 
lith, makes the superiority of concrete floors 
over wooden floors complete. Applied by 
unskilled labor at nominal expense. 

Used for years in leading plants. Wewill 
refer you to those in your neighborhood. 


Send for samples and full information. 
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flap, the feet of which rest on the ground. 
The offer an 
extended roof and are held in place by the 
By designing the body 


top sections, when elevated, 
aid of compasses 
in this manner it is possible to adapt the 
projecting theater in all variations of 
weather to the comfort of the operators. 

The most interesting feature is the power 
unit for the generation of electric current 
to drive and feed the Instead 
of utilizing the power unit of the lorry as a 


projector. 


stationary engine to this end, as has 
generaliy been the case heretofore, an 
independent motor is used. This is a 


vertical four-cylinder gasoline engine de- 
veloping 12 horse-power, fitted with gov- 
ernor throttle lubrication, 
and running at 800 revolutions per minute. 


and automatic 


The generator is mounted on an exten- 
sion of the motor bed-plate, and is directly 
This 


compound wound and has an output of 


coupled to the engine. machine is 
100 amperes at 70 volts. 

The electric control panel is of substan- 
tial construction and is complete with all 
instruments and cut-outs. A minor detail, 
but one nevertheless of great 
importance in view of the character of the 
work to be performed, is that all cut-outs 


which is 


are fitted with straps to prevent any possi- 
ble chance of their becoming dislodged by 


movement over a bumpy and uneven road 
surface. 
The projectors are of the latest type with | 


new pattern front-drum shutter, and when | to the fire and the pilot can fire the machine 
carried in specially con-| gun while controling the plane. 


out of service are 
Each projector 


outfit is complete with three cinematograph 


structed mahogany cases. 


projection lenses of varying foci and two 
lantern lenses. 
completed with 200 feet of cable. This is 
to enable displays to be given in a suitable 
hall or tent in the of the weather 
being inclement, 
outside the and 
within, current being fed 
emergency coupling cable. 
Bearing in mind that the equipment is 


event 


the projector 
through the 


structure 





oi 


| 
| 


| 


Finally, each equipment is | plane engine by a mechanical or hydraulic 


the lorry being stationed | 


there being an entire absence | 
of over-heating of the stationary engine; 


satisfactory, 
indeed, the water has never once reached 
boiling point, 
the efficiency of the cooling system. 

The rugged character of the construc- 
tional details is fully supported by the 
testimony that no mechanical breakdowns 
have been recorded. 
have displays been interrupted, and upon 
each occasion it was due to the 
feed pipe becoming choked by 
breakdown which was speedily 
Further equipments are under 
the excellent 
in projecting from the relatively unstable 


which serves to emphasize 


Only on two occasions 


gasoline 
dirt—a 
repaired. 
construc- 
results achieved 


tion, while 


foundation of a motor-lorry body have led 
to numerous commercial applications for 
permission to or purchase similar 
equipments for general service. 


erect 


Application of the Browning Gun to 
Airplanes 
HE Browning gun has successfully 
undergone a test to determine its value 
for use with aircraft. This is one of three 
types of machine guns with which the rate 
of fire can be so synchronized with the 
revolutions of the propeller of a tractor | 
airplane that the gun can be fired by the 


| pilot of a combat plane through the re- 
travelling vibration or jars arising from | 


Firing in that fashion, it 
is necessary to aim the machine gun by 
steering the plane directly at the target. | 
The direction of the plane gives direction 


volving blades. 


Airplane propellers revolve at from 800 
to 2,000 per minute. The 
machine gun is connected with the air- 


revolutions 


and impulses from the crank shaft 
are transmitted to the machine gun. The 
rate of fire of the machine gun is constant 
and its fire is synchornized with the revolv- 
a certain 


device, 


ing propeller blades by “ wasting’”’ 





| percentage of the impulses it receives from 


| the airplane engine and by 


essentially designed to operate in remote | 


parts of the country, which are not readily 


| accessible, special care has been observed to 
| standardize every part of the equipment. 


A wide range of spare parts is carried, alike 
for the lorry the generating 
plant and the projector, especially those 
sections which though of minor importance 
are more susceptible to breakdown. More- 
over, seeing that repairs in the majority 
of instances would have to be carried out 
upon the spot, the installation is provided 
with a complete repair outfit comprising 
a folding workshop bench, heavy 


mechanism, 


vise, 


| melting pot, soldering irons, and all tools 


likely to be required in the field. 

So far ten of these touring equipments 
have been compieted and they have been 
dispatched to all parts of the country. 


They are giving complete satisfaction. 


| When the scheme was first launched it wes 


proposed to cover the territory within a 
certain radius of the large towns, giving 


;two displays a night—one at each of two 


| villages. 


| 





The method to proceed 
to the first village during the day, erect 
the screen, then to push on g further 15 to 
20 miles to the second village, and erect a 


The lorry then waited 


was 


second screen. 


until darkness supervened when the first 


demonstration was given, lasting about 
two hours. The screen was then dis- 
mantled and packed, the lorry returning 
to the first village and giving a second show 
laterintheevening. But this arrangement 
had to be modified to one village a night. 
Travelling in the darkness, when military 
exigencies compelled the extinction of all 
lights, over roads which had become badly 
broken by heavy military traffic, was 
found to be fraught with too much danger, 
especially as it was necessary to travel at a 
relatively high speed to enable the second 
show to be given at a reasonable hour. It 
was also discovered, so powerful was the 
attraction, that people would readily facea 
seven miles’ walk to witness the demonstra- 
tion. Accordingly it was decided to con- 
centrate upon one village a night, the 
duration of the show being about three 
hours, with a brief interval of ten to 15 
minutes for the convenience of the opera- 
tor. Even in the longest runs the workiag 
of the installation has proved strikingly 





having the 
remaining impulses trip or pull the trigger 
so that the gun fires just as the wrntgue 
of the second when the propeller blades are 
clear of the line of fire. 

The pilot operates the gun by means of a 
lever which controls the circuit and allows 
the impulses to trip the trigger. 

The test given the Browning gun was 
severe. A gun was mounted on the frame 
of an American combat plane and con- 
nected with the airplane engine. The 
test was conducted on ground and in place 
of the propeller a metal disk was attached 
to the crank shaft. The Browning gun 
was then required to register hits on the 
metal disk as it revolved at various speeds 
from 400 to 2,000 revolutions per minute. 
The slightest ‘‘hang fire’ or delay in 
action on the part of the gun would have 
been shown by the failure of the bullets 
to hit precisely in the spot on the disk 
representing the center of the cone of fire. 
The gun functioned perfectly. 

The Browning gun to be used with air- 
craft is the heavy type with the water 
jacket removed. Besides the Browning, 
the United States will also employ the 


Marlin aircraft gun as a synchronized 
weapon. Several thousand of these have 
been manufactured and the gun is made 


in quantity production. 

The British and French use the Vickers 
as a synchronized machine gun. The 
Lewis aircraft machine gun is used by the 
British, French, and American forces, but | 
for a different purpose. In a two-seater 
combat plane fixed machine guns 
mounted forward to be operated by the 
pilot, and flexible guns are mounted to be 
operated by the observer in the rear seat 
of the plane. The observer operates | 
Lewis guns on flexible mounts, firing to 
right or left of the plane. 

It is of vital importance to have absolute 
reliability of function in a synchronized 
machine gun on tractor airplanes. Delays 
in fire or malfunctions due to faulty con- 
struction or imperfect ammunition causes 
bullets to strike the propeller blades. 
As many as 15 bullets have been known 
to strike the propeller blade without caus- 
ing an airplane to fall, but the danger of 
such occurrences is nevertheless obvious. 
Only specially selected ammunition is 


are 
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IF YOU HAVE AN INVENTION 

Di hich you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of bo inven- 
tion and a description of the device, 
explaining its operation. 
All communications are strictly confiden- 
tial. Our vast practice, extending over a 
period of seventy years, enables us in many 
cases to advise in regard to patentability 
without any expense to the client. Our 
Hand-Book on Patents is sent free on 
request. This explains our methods, terms, 
etc., in regard to Patents, Trade Marks, 
Foreign Patents, etc. 


All patents secured through us are described without 
cost to the patentee in the SCIENTIFIC AMERICAN, 
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is made to stand heat, cold, rain and snow with- 
out losing its fresh appearance. We specifically 
guarantee it for one year not to leak, crack or 
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Why not end your top troubles once and for all 
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A HAND-.OPERATED SIREN USED AS AIR-RAID WARNING IN SMALL FRENCH COMMUNITIES [See page 104] 
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The Conaphore has a smooth front 
surface. Easily cleaned. Dees 
not clog with dust or mad 





Driving behind Conapheres you see road obstactes in 
plenty of time to slow down easily. Conaphores give 


you 500 ft. range 


How to make night driving safe 


Protection for yourself—Courtesy to others 


N strange roads or familiar 
() highways, safe night driving is 

chiefly a question of safe and 
sufficient light. 


At average speed you must have long 
range in order to see unexpected obsta- 
cles. But any long range light that 
reaches the eyes of others is dangerous 
and discourteous. 


This is why common sense, science 
and legislation agree that auto head- 
lighting should be restricted to a level 
of 42 inches above the road. 


Why ordinary “no-glare” devices 
fail 


You know that inferior prismatic 
lenses dump so much light directly in 
front of the car that long range is im- 
possible. You know that diffusion cuts 
down range by scattering the light in all 
directions. 


NO GLARE 
RANGE 500 FT. 


Only a broad, far-reaching beam, defi- 
nitely restricted to the proper level, can 
give headlighting that is efficient from 
your viewpoint, and courteous to the 
oncoming Car. 


Conaphores give this result because 
they are the product of the noted optical 
laboratories at Corning—manufactured 
by the world’s master glass workers. 


Why you need Noviol light 


Just as tests by the Bureau of Stand- 
ards at Washington have determined 
that Noviol Glass in goggles gives max- 
imum range with minimum glare, so 
Noviol is now generally recognized by 
motorists as the correct tint for head- 
light illumination. 


Noviol Conaphores eliminate the 
dangerous “back-glare” of diffused light 
in fog, dust or snow, because they com- 
pletely absorb the blue and violet rays. 


For the same reasons Noviol is the easi- 
est light for your eye to follow. 

Noviol headlights, with their unique 
yellow tint, flash a sure signal of safety 
and courtesy. Just as a railroad engi- 
neer reads the message of the semaphore 
lights, the oncoming driver knows in 
stantly that he can speed along without 
risk. 

So it is that the same headlight glass 
which gives you the safest, most efficient 
light, gives others adequate protection. 
Use Conaphores and join with a million 
other motorists to make night driving 
safe. 


Retail Prigee | (per pair) Noviol Glass Clear Glase 
& to 6% inches incl.............. SE ds swasanagees $1.60 
se. ll USS Oe 2.50 
8%to10 _ inchesinel.............. Pe, 0.04:064 9-40-0808 3.00 

10% to 11% inches incl........... | ry? 4.00 


Prices west of Rocky Mountains 25c more per pair 
Sizes vary by steps of 44 inch above 634 inch size 


CONAPHORE SALES DIVISION 
EDWARD A. Cassipy Co., Mégrs. 
278 Madison Avenue New York City 


AND DUST 


([ONAPHORE mses: 





CORNING GLASS WORKS—WORLD’S LARGEST MANUFACTURERS OF TECHNICAL GLASS _ 
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